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EXECUTIVE SUMMARY

Introduction

As part of the research for the Comprehensive Economic Development Strategy (CEDS), a targeted
cluster and industry sector analysis was conducted to identify industries that offer a potential
competitive opportunity for the State. Information gained from this research will be used to inform the
planning process and will further refine strategic objectives and action in the Comprehensive Economic
Development Strategy.

High performing, dense economic clusters are ideals that are often not achieved and when they are they
are rarely subject to geopolitical boundaries such as states. They also are less typical in rural areas due
to lack of density. Therefore rather than becoming hung up on whether something is truly a cluster, for
this analysis we examine groupings of industry sectors and sub-sectors and based on employment size,
growth, and concentration assess the extent to which there may be cluster characteristics in Vermont’s
economy and the opportunities among the sectors for growth. Industry sectors and subsectors in a state
typically do not perform high on all these characteristics. Some exhibit high growth in employment but
may be less concentrated than other sectors. These are typically potential “emerging clusters” which
through continued growth will become more concentrated. In Vermont these “emerging clusters”
include information technology, renewable energy, and aerospace. Others are highly concentrated but
may not be currently growing. These typically are a state’s “legacy” industries and through innovation
or transformation may be able to increase future growth rates. In Vermont examples of these “legacy”
clusters include wood products and agriculture.

The process of identifying targeted clusters can help organizations prioritize their efforts and limited
funding on a particular cluster of industry sectors and sub-sectors. The analysis is not designed to
encourage disinvestment in clusters or sectors that are not on this list, but is simply to identify what
areas Vermont has a competitive advantage in and how can that be used to the State’s benefit. What
follows is a summary of the major findings of that research including top assets for the State.

Work Conducted

The Project Team identified nine clusters that were believed to have some potential for the State in
terms of growing economic opportunities through job creation and wealth creation. These nine clusters
can be seen in the table below. Please note that much more detail can be found in the full report
including the list of all industry sectors that are included in the cluster. Also note that the clusters are
not mutually exclusive in terms of the sectors they include. In other words, individual industry sectors
can be included in multiple clusters. This reflects the fact that economic activity within industries is
often related to other industries in terms of labor, supply chains, and markets. The Team pulled
industry and employment data, occupation data, analyzed the location quotient, reviewed previous
research on the clusters, and conducted additional market research to identify what opportunities exist
for Vermont and how the State can best capitalize on a targeted cluster strategy.

Target Sector & Cluster Analysis — Appendix D
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Cluster Analysis Summary Table

2013-2023

2013 % of Total 2013 Average 2008-2013

Cluster Jobs VT Establishments Employees Per

Employment Establishment
Business, Finance and Insurance 16,138 4.52% 1,779 9 621 4.00%
Energy 13,243 3.71% 1,337 10 614 4.86%
Food Production and Agribusiness 11,666 3.27% 587 20 1,594 15.83%
Forestry and Wood Products 10,265 2.87% 660 16 (2,455) -23.92%
Health Care and Life Sciences 53,562 15.00% 1,913 28 3,301 6.57%
Manufacturing and Aerospace 15,267 4.28% 270 57 (1,724) -10.15%
Tourism and Culture 33,594 9.41% 1,995 17 1,012 3.11%
Information Technology 6,362 1.78% 878 7 (389) -5.76%
Professional and Technical Senices 17,955 5.03% 3,030 6 279 1.58%

Major Findings, Assets, Challenges, and Recommendations

Themes that cut across multiple clusters:

# Change % Change # Change % Change

693  4.29%
1,704  12.87%
617  5.29%
(619) -7.93%
11,862 22.15%
(334) -2.19%
1,408  4.19%
1,117  17.56%
2,822 15.72%

e Afocus on small, value added sectors and opportunities with unique assets to Vermont and a
focus on quality. On average, businesses are small to medium in each cluster ranging from a low
of six and seven employees per business establishment for the information technology and
professional/technical services clusters to a high of 57 employees per establishment of food
production and business establishment. This is consistent with the findings from the Economic
Base Analysis conducted for this CEDS in which we found 89% of all business establishments in

Vermont in 2012 consisted of less than ten employees?.
e A need for workforce and job training

e Enhancing networks to connect industry with R&D, education, workforce, and financing entities

Recommendations:

e Include the targeted clusters within the State’s business retention, expansion, and attraction

strategies and programs. Specifically within the following:

o Renewable Energy and in particular solar, wind, and biomass
Value Added Food Production and Farm to Plate
Value Added, High Quality Wood Products

O O O

Information Technology

Aerospace and Aviation Manufacturing
Environmental Consulting Services
Captive Insurance

O O O O O

Health Services — including health care services, tele-medicine, pharmaceutical
preparation manufacturing, and medicinal and botanical manufacturing.

Tourism with a focus on outdoor recreation, arts, culture, and food/agriculture

e Develop workforce development initiatives and projects to support the growth of each of the

targeted clusters.

e Develop initiatives and projects to provide access to funding to support innovation, research and

development, and entrepreneurship innovation in each of the targeted clusters.

The following is a summary of assets and challenges for each Targeted Cluster area.

1 www.youreconomy.org
Target Sector & Cluster Analysis — Appendix D
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Renewable Energy Cluster

Assets

Strong branding potential to build on with the perception of Vermont and its reputation for
high-quality, natural resource-friendly products

Vermont is attractive to green entrepreneurs because of the environment and lifestyle

Strong fit with Vermont’s strength in growing independent “grow your own” businesses as well
as culture of self-reliance.

Strong concentration of Environmental Consulting Services- Vermont Environmental Consortium
and numerous environmental consulting and engineering firms in the State to support the
growth of the clean-energy industry

Historic and projected growth for cluster as a whole
Higher than average wages
Recent successes in securing venture capital for green energy

Market research points to national growth in Environmental Consulting Services and Scientific
and Economic Consulting, both which have relative low barriers to entry and potentially high
industry profit margins

Research and innovation within the bio-fuel industry and access to natural resources to support
the industry

Clean Energy Development Fund exists to support the Energy Cluster and alternative sources

Continued increase in environmental regulations anticipated nationally and globally, which will
increase demand for services

Potential to grow the alternative energy aspect of the Energy Cluster as the State intends to
grow the use of renewable energy setting a goal of 90% of the state’s energy coming from
renewable sources by 2050.

Clean Energy Development Fund is working to define and quantify the state’s current clean
energy industry in a way that will allow the industry to be tracked and monitored for
performance.

The Department of Public Service completed a Comprehensive Energy Plan in 2011 to address
Vermont’s energy future and make recommendations on how the state should move forward to
become a leader in sustainable and affordable energy.

Renewable Energy Vermont is a trade association committed to reducing the state’s reliance on
fossil fuels and expanding the availability of renewable energy in Vermont. The organization
offers technical assistance, holds conferences, publishes newsletters, and provides consumers
with Vermont specific information related to available incentives.

Energy Action Network is an organization that focuses on ending Vermont’s reliance on fossil
fuels and helping the State meet their goal of 90% renewable energy by 2050. The organization’s
work is based on directing capital to the renewable energy sector, engaging the public,
technology innovation, and regulatory reform.

Vermont Environmental Consortium provides support for the environmental business sector
through advocacy, networking, planning and initiating projects, and creating links to promote
research, education, training, and job creation.

Target Sector & Cluster Analysis — Appendix D
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The Renewable Energy Resource Center provides technical support to consumers interested in
renewable energy including providing information on incentive programs, economic and
environmental benefits, and how to select the right energy system.

The Renewable Energy Atlas of Vermont offers users the ability to map the various energy
options at their location including potential for wind, biomass, geothermal, hydro, and solar.?

Solar: Solar photovoltaic (PV) and hot water are the fastest growing forms of renewable energy
in Vermont. Additionally, a report released in 2014 identified Vermont as the nation’s largest
per capital gains in solar-related jobs. Incentives exist in the state to encourage the
development of small and large scale solar projects including a net metering performance-based
incentive, small-scale renewable energy incentive, funds through the Clean Energy Development
Fund, and Green Mountain Power also offers customers a performance-based credit.
Installation costs for solar projects have decreased by 50% since 2010 which has created
increase demand for it compared to other sources of electricity and has led to the solar industry
job growth.

Wind: Approximately 1.2% of the electric power in Vermont is currently sourced from wind
energy. The mountainous topography of Vermont makes it ideal for wind development projects
as the best location to site projects are typically found at higher elevations with strong,
consistent wind. There have been a number of community wind projects developed including
the Searsburg Wind Power facility in southern Vermont and the Harrison Family’s Georgia
Mountain Project. The Department of Public Services Energy Plan suggest that there are 20,000
acres in the state that would be suitable for wind energy development projects.® Financial
incentives exist for wind projects including the Vermont Small Wind Incentive Program and the
Vermont Anemometer Loan Program that provides wind measurement tools to Vermont
residents considering a small wind system.

Biomass: The Comprehensive Energy Plan states that 6% of Vermont’s electricity and 14% of the
state’s heating needs come from biomass fuels. Numerous facilities around the state have
started to implement biomass for heating, including the Hartford High School in White River
Junction and a major project in Montpelier to provide wood chip-generated heat to downtown
buildings. Currently only 4% of the Northeast gets its heat from wood, but increasing the
number of people and organizations utilizing biomass for energy will keep more dollars in the
local economy and reduce the importing of natural gas and other fossil fuels. The Biomass
Energy Resource Center (BERC) reports that heating with wood in the Northeast allows $0.80 of
every dollar spent to stay in the region.* Beyond just wood chips, the Vermont Grass Energy
Partnership is working to determine the feasibility for grass energy in Vermont and working to
identify and respond to challenges in the bioenergy supply chain. Grass energy would allow
Vermonters to use a multitude of natural resources that are readily available in the states many
pastures and working landscapes.

Smart Meters - Vermont utilities have begun to install new digital meters or “smart meters” due
to an ARRA grant from the federal government. The Smart Meters are expected to help
customers better understand and reduce their energy usage and improve responsiveness of the
utility companies to outages®. The increased utilization of a smart grid and smart metering will

http://www.vtenergyatlas.org/
3http://publicservice.vermont.gov/sites/psd/files/Pubs_Plans_Reports/State_Plans/Comp_Energy Plan/2011/201
1%20CEP_Volume%202%5B1%5D.pdf
*http://www.marketplace.org/topics/economy/new-england-cranks-its-wood-burning-stoves
Shttp://publicservice.vermont.gov/sites/psd/files/Pubs_Plans_Reports/State_Plans/Comp_Energy Plan/2011/201
1%20CEP_Volume%202%5B1%5D.pdf)
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have an impact on the IT cluster in the State as there will be demand for companies with the
skills to manage, upgrade, and improve the system.

Challenges

Disconnect between skills of Vermont college graduates and the needs of companies, future
occupation demand exists for middle skill (more than high school but less than bachelor’s) and
for occupations requiring bachelor’s and beyond

Closure of Vermont Yankee and impact on workforce and energy production
Lack of R&D funding/performance and support for innovation and commercialization

Upgrades to the distribution systems will need to be made to handle increased demand by large
utility-scale renewable energy projects®

Solar: Commercial facilities that want to install PV systems are limiting themselves to less than
150kW to avoid the more lengthy and complex permitting process for systems over that
threshold

Wind: One challenge of the wind industry is identifying sites where the turbines will not
interfere with the traditional views and landscapes that are expected in Vermont. Additionally,
the high permitting and construction costs which have an impact on the electricity costs of wind
power

Biomass: The siting of a power plant-sized facility is one of the largest challenges for the biomass
industry since people do not want these large facilities close to population centers but that is
where they would be most effective

Smart Metering: There is some controversy surrounding smart metering in Vermont as some
residents are concerned about the adverse health effects of microwave radiation and potential
invasion of privacy. A group of individuals are petitioning Governor Shumlin to place a statewide
moratorium on the deployment of the smart meter technology to allow for further research and
discussion’. Residents are able to opt-out of the smart meter if they would prefer and studies
have determined that smart meters present no health hazard and they comply with the limits
set by the FCC by a wide margin®.

Food Production and Value Added Processing Cluster

Assets

Good fit for Vermont in terms of brand, values, image and overall historic workforce and
networks. Strong fit with Vermont’s strength in growing independent “grow your own”
businesses as well as culture of self-reliance.

Good fit for Vermont in terms of brand, values, image and overall historic workforce and
networks.

6

http://publicservice.vermont.gov/sites/psd/files/Pubs_Plans_Reports/State_Plans/Comp_Energy Plan/2011/2011
%20CEP_Volume%202%5B1%5D.pdf

7 www.stopsmeters.org
8http://publicservice.vermont.gov/sites/psd/files/Topics/Electric/Smart_Grid/Vermont%20DPS%20Smart%20Mete

r%20Measurement%20Report%20-%20Final.pdf)
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Organization support for the industry through the Farm to Plate Network and Vermont Food
System Atlas.

An increase in demand for organic, healthy, and locally produced goods has supported the
growth of niche food producers throughout Vermont. The market has supported increasing
opportunities for producers and entrepreneurs throughout the state and has led to sustainable
smaller companies as well as large well known, national brands.

The evidence exists to suggest that small, “mom and pop” type of specialty manufacturing
companies are attracted to Vermont and New Hampshire due to the historic focus on
agriculture.

Literature research and data point to the fact that the greenhouse industry (as a subsector of
agriculture) could be a potential target for the State.

“Made in Vermont” brand is recognizable and, if enhanced and promoted regionally, could lead
to increased pricing power and hence profit margins for producers throughout the State.

Good access to raw materials for a variety of food production and value added processing.

Existing “Farm to Plate Strategic Plan” that provides detailed assessment and strategies for the
State.

Historic and projected growth in the cluster particularly in beverages such as Coffee and Tea
Manufacturing, Breweries, and Wineries. We recognize that growth in the Coffee and Tea
Manufacturing industry is likely driven by Green Mountain Coffee Roasters.

Continued support of food production entrepreneurs throughout the state through incubators,
test kitchens, and co-op facilities.

Vermont’s maple syrup production is the largest in the United States and is a very fast growing
sector. °

Internationally known producer of artisanal cheeses and unique training programs including
through Jasper Hill.

The Vermont Higher Education Food System Consortium will grow capacity for Vermont to be a
world class destination for food and food system management.

Vermont slaughterhouses practice humane handling which is unique and appreciated by certain
consumers.

Challenges

Cost barrier of locally produced, small-scale production. This can be a disadvantage for
consumers, making it difficult for producers to compete.

Climate change and extreme weather can severely impact annual crop production.

Increasing centralization of the food industry under major umbrellas make it difficult for small
operations to compete.

Concentration of industry growth and employment in a few specific companies on the food
manufacturing side and concentration of dairy acreage on the agriculture side. This tends to
skew the data and overstate opportunities in cluster.

Shttp://www.nass.usda.gov/Statistics_by State/New_England_includes/Publications/0605mpl.pdf
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Low wages and seasonal work associated with this industry can make it unattractive to workers,
putting a strain on organizations looking to fill positions.

Forestry and Wood Products Cluster

Assets

Increased demand for environmental friendly, “green” wood products for children’s toys.
State’s reputation for high quality goods and craftsmanship enabling higher prices on goods.

Access to 4.46 million acres of forested land, including 4.35 million acres classified by USDA
Forest Service as timberland or land that is fertile and accessible enough to produce wood as a
crop.

As the residential housing construction market strengthens following the Great Recession there
will be increased demand for household furniture and construction products and materials.

Vermont’s forests contribute significant revenue to the State’s economy through manufacturing
and forest-related recreation and tourism.

High concentrations in Non-upholstered Wood Household Furniture Manufacturing, Hardwood
Veneer and Plywood Manufacturing , and All Other Miscellaneous Wood Product Manufacturing

Vermont Wood Marketing Council is tasked with promoting the brand of Vermont wood
products and promoting the high quality goods. A plan is in place to do this work and to create a
business friendly environment for the wood products sector.

State support for investing in the forestry sector through the Working Lands Enterprise Fund
and the expansion of technical assistance programs to include the forest product sectors.
Technical assistance programs include the Vermont Agricultural Development Program and
Farm Viability Program.

Challenges

Lack of workforce with necessary skillset.
Overall declining industry with decreasing employment and low wages.

Competition from other less expensive products such as plastics and rubbers will make it
difficult for wood products to regain employment lost.

The Non-upholstered Wood Household Furniture manufacturing industry has a very strong
location quotient (over 10) compared to the national average but it is projected to lose
employment, suggesting a decline in a very important industry.

The growing prominence of import penetration, specifically from emerging economies (e.g.
China), has further hampered the industry's growth prospects. These countries' low labor and
overhead costs allow them to offer lower prices on comparable products, effectively eroding
domestic demand for U.S.-made products.

Lack of innovation, not investing in new equipment or employees, high energy costs, high
insurance costs, and retention and recruitment of employees®®

10 Economic Importance and Wood Flows from Vermont’s Forests,
http://www.vtfpr.org/includes/documents/ecimportfor.pdf
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Health Care and Life Sciences Cluster

Assets

The health services component of this cluster is large in terms of employment, has grown
historically and is projected to continue to grow. Even though this industry segment primarily
serves the resident population and is not heavily export based, it is an important segment to
Vermont because of the job opportunities. The industry is seeing both consolidation in terms of
health systems and facilities but also growth of niche businesses.

Pharmaceutical Preparation Manufacturing and Medicinal and Botanical Manufacturing are two
industries that have grown over the last 5 years and are projected to continue to grow through
2023. These industries offer an opportunity for the State in terms of supporting business
attraction and retention. Vitamin and supplement manufacturing would build on the healthy
living and whole food brand of Vermont while supporting well-paying manufacturing jobs.

Aging population will require increasing amount of health care services required.

Tele-medicine represents opportunity for growth with cross-section of IT and health services.
Tele-medicine can increase access, improve care, and reduce costs and is an efficient way to
provide high quality service to rural parts of the state.

Challenges

Historic and projected employment increases will challenge the workforce system to provide
quality workforce. Demand for skilled employees will continue to increase and educational
systems should be prepared to meet that demand.

Access to care/facilities in some rural areas presents challenge/unmet needs

Health Care and Life Sciences is an important cluster for any state as it is a major employer and
source of high paying jobs. However, unless there is a significant shift in the type and amount of
R&D being performed it is unlikely that Vermont will be able to compete with other areas in Life
Sciences fields.

Low wages for large percentage of employees in the industry

Information Technology Cluster

Assets:

Overall good fit with Vermont in terms of supporting small independent businesses,
entrepreneurs, contractors, and consultants

Low barriers to entry - low capital requirements

Can be influenced by quality of place but also requires access to broadband and other talent (for
networks)

Vermont’s strengths based on employment in Custom Computer Programming Services and
Computer Systems Design Services

Vermont’s occupation strengths are based on current size and projected growth, include
Computer User Support Specialists, Software Developers (Applications), Network and Computer
Systems Administrators, Software Developers (Systems Software), Telecommunications Line
Installers and Repairers, and Computer Systems Analysts
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Higher than average wages with higher education degrees (associate’s and beyond) typically
required

Continued growth nationally and globally projected in IT markets - The IT consulting industry is
expected to grow further by 1.2% to reach $337.0 billion in 2013 and global and national growth
projected in IT Security, Software and Application Development, Enterprise Software, and Cloud
Computing

IT intersects with other sectors including telehealth, health records, and business analysts

Recent success in accessing venture capital — media, electronic, internet, and ecommerce
companies in Vermont received 19.3 million in venture capital between 2005 and 2012*!

Significant improvement in the availability and quality of broadband throughout the state
through ConnectVT, thus making IT businesses, contractors, and entrepreneurs more likely to
start and expand

The State has a program to provide direct incentives for students in STEM to locate and remain
in Vermont

Vermont Center for Emerging Technologies (VCET) provides support (start-up, incubation
acceleration) specifically for the software and information technology industry; however the
program is relatively small and concentrated in Chittenden County (there is need for expansion
of funding and services)

IT and high tech goods and services are export oriented (i.e. bring new wealth into the state)

Several recent (2009 and beyond) initiatives have assessed information technology and
economic development related issues and have developed detailed goals, findings, and
recommendations. These include ConnectVT, Vermont’s Commission on the Future of Economic
Development, a 2012-2013 Legislative Committee on Enhancing Vermont’s Software and
Information Technology and a 2102 industry initiative lead by the Vermont Technology Alliance,
Vermont Technology Council, and Vermont Bioscience Alliance. As a whole, these initiatives
provide excellent guidance for a focus on IT Cluster strategies and, in particular, the Legislative
Committee on Enhancing Vermont’s Software and Information Technology provides specific
recommendations for the State, providing a solid action agenda for growing the cluster.

Challenges:

Most occupations require at least an associate’s degree, many require bachelor’s and beyond
Finding qualified workforce

Many programs require additional state funding priorities for this cluster must compete with
those in other clusters and with other state programs and services

More opportunities needed for preparing K—12 students with critical skills needed for college
level study and career preparation in the fields of computer science and hardware/software
engineering

A Made in Vermont brand of quality in rural agricultural and recreation has not translated to
quality and opportunities in tech sectors

™ Ibid
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Manufacturing and Aerospace Cluster

Assets

The Vermont Aerospace and Aviation Association has been working to develop the State’s
aerospace economy through efforts in network development and business attraction and
retention.

Manufacturing provides the State will steady jobs that pay good wages. Nationally,
manufacturing is making resurgence through more highly-skilled niche manufacturing
operations that require a technically savvy workforce. This growth is occurring in small to
medium-sized companies that develop a niche in national and regional global supply chains.
Those companies that are succeeding are value-add with a focus on quality. These
characteristics are a good fit for Vermont which has had success in small-to medium-sized
businesses with a focus on a quality brand.

The “Semiconductor and Circuit Manufacturing” industry has a high location quotient that is
related to the IBM operations in Chittenden County. This industry is strong in Vermont so
opportunities do exist, especially as more consumer products require higher and higher levels of
technology, such as smartphones and personal vehicles.

Higher than average wages.

Nationally, growth in re-shoring and on-shoring increasing activity in U.S. This is being driven by
reduction in energy costs in the US, focus on quality, proximity to North American consumer
wholesale and markets, a reduction in the value of the US dollar, and a focus on overall, final-
cost to market.

Detailed strategies development by Vermont Advanced Manufacturing Partnership to support
and grow manufacturing provide roadmap for the State.

Challenges

Increased competition from global producers will make it difficult for Semiconductor and Circuit
Manufacturing in the United States. The price of these products is expected to weaken, likely
causing a reduction in the number of industry operators. A concentration of a few large
businesses in this sector in Vermont puts the state at risk.

Manufacturing companies that rely on research and development, such as Medical Device
Manufacturing, prefer to locate near major metropolitan areas (access to workforce,
infrastructure, investors and other support services) which may make it difficult for Vermont to
compete. A reliance on access and proximity to major research and development centers as well
as hospitals and institutions puts the State at a significant disadvantage.

Manufacturing companies are increasingly relying on R&D. The lack of funding for innovation
and commercialization in Vermont may make it difficult to attraction manufacturing firms.

Historic job losses have led to perception that industry offers few future employment
opportunities, yet lack of skilled workers persist.

Professional and Technical Services Cluster

Assets

Many of the industries in this cluster are associated with small, flexible firms that are able to
respond to changing business climates.
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Companies often are able to contract for work out of the State so are able to export their
services and bring wealth into the State.

Some occupations and industries in this cluster can be performed remotely (graphic design
services, marketing and research polling, payroll services, engineering services, computer
programming services), allowing employees to work for larger firms located elsewhere. The
ability to work remotely makes it possible for employees to live where they want without
concern for local job market. Vermont’s location in the northeast makes it possible for residents
to work from home and have the quality of life they desire while still being able to access major
markets and work for larger firms.

Telecommuting and remote work makes it possible for Vermont residents to earn a higher
income than otherwise may be possible within the local economy, allowing them to stay in
Vermont and invest in the community.

High income and education levels are associated with this cluster. Growing this cluster would
make it possible to attract young professionals to the State.

The Engineering Services industry is expected to grow as construction rises and demand from
downstream markets bounces back from the Great Recession. Profit margins should also benefit
from the rising use of computer-aided design systems that provide cost-effective project
assessment. This technology will increasingly be used at construction sites via tablet devices,
improving communication and reducing costs associated with on-site errors.

The Environmental Consulting Services industry has a high location quotient (2.44) and historic
and projected growth. This industry fits in with the overall Vermont image and could be a good
opportunity for the State.

The Graphic Design Services industry also has a high location quotient (2.15) and might be a
good fit for the State in terms of attracting creative professionals who are interested in the arts,
cultural, and community offerings of the State.

Challenges

Unreliable cell service and broadband access in parts of the state can make it difficult for
telecommuting and working remotely. Remote workers must be confident that they will be able
to do their work and connect with clients and coworkers with ease. Recent improvements in
broadband through Connect VT are addressing this challenge.

For growth within companies to occur, workforce development is needed to help fill technical
positions that demand higher educational attainment.

Access to major airport and passenger rail is a constraint in part of the state.

Tourism and Culture Cluster

Assets

Increased use of natural resources for hiking, camping, adventure trips, and other types of
recreation that is minimally disruptive to the natural environment

Decreased distance and length of vacations people are taking will make Vermont a more likely
destination for those coming from within a few hours and looking for a close weekend-trip
destination
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Increased interest in adventure races and other recreation events could draw people to
Vermont throughout the year

Outdoor recreation and arts fit well with overall Made in Vermont brand and image

Historically strong growth in the hospitality industries (hotels, restaurants, etc.) with growth
expected to continue

Potential to grow the recognition for non-winter tourism in Vermont including kayaking, fishing,
hunting, mountain biking, etc.

Many recreational assets available in Vermont are considered to be “gateway activities”, which
are those activities that are affordable and accessible and tend to lead to participation in other
outdoor recreation such as hiking, camping (car, backyard, RV), bicycling, fishing, trail running,
etc.

49% of New Englanders over the age of 6 participate in outdoor activities

Food related tourism can benefit both food/agriculture and tourism industry, Vermont has a
high quality reputation in both

Tourism services, amenities, and facilities benefit out of state tourists as well as residents

Challenges

Climate change and extreme weather impacting tourism facilities and consumer preferences

Change in consumer preferences away from golfing and skiing towards less cost prohibitive
activities

37% of Americans over the age of 6 do not participate in outdoor activities due to a lack of
interest. Even more concerning is the lack of interest in youth, 45% of youth ages 13 to 17 do
not participate in outdoor activities because of a lack of interest

Low wages, seasonality, and high turnover of occupations in this cluster

Business, Finance, and Insurance Cluster

Assets

Reputation as a competitive location for captive insurance industry.

Ability to work with captive insurance industry to provide a business friendly climate that is able
to change with the industry over time.

Premium tax credit for new captive companies and other incentives for captives to locate in
Vermont. Ongoing attraction and retention efforts geared towards developing the captive
insurance industry in Vermont.

There has been growth in the Corporate, Subsidiary, and Regional Managing Offices industry.
This industry is comprised of establishments (except government establishments) primarily
engaged in administering, overseeing, and managing other establishments of the company or
enterprise. These establishments normally undertake the strategic or organizational planning
and decision making role of the company or enterprise. Establishments in this industry may hold
the securities of the company or enterprise. While there has been growth in this industry, the
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location quotient is .38, indicating that this industry is not concentrated in Vermont as
compared to the national average.

Challenges

e No real competitive advantage in the cluster other than in captive insurance. The location
qguotient analysis did not identify any industries with extremely high concentrations of
employment.

e Increasing use of online banking and decreased demand for in-person operations may lead to a
decrease in employment.

Private Education
Assets
e Historic and projected growth
e  Fits well with Vermont’s focus on quality and niche markets
e Higher than average employees per establishment
e Brings new people into the state
Challenges
e Lower than average wages for many occupations

e Retention of students beyond graduation
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INTRODUCTION

As part of the research for the Comprehensive Economic Development Strategy (CEDS), a targeted
cluster and industry sector analysis was conducted to identify industries that offer a competitive
opportunity for the State of Vermont. Information gained from this research will be used to inform the
planning process and will further refine strategies, initiatives, and projects in the economic development
plan.

Michael Porter of the Harvard Business School defines industry clusters as:

“Clusters are geographic concentrations of interconnected companies, specialized suppliers,
service providers, and associated institutions in a particular field that are present in a nation
or region. Clusters arise because they increase the productivity with which companies can
compete.” 12

The support and growth of clusters is an important role for governments and economic development
professionals because clusters build on existing strengths and grow the global competitive advantage of
a community, region, or state to attract additional investment.

High performing, dense economic clusters are ideals that are often not achieved and when they are they
are rarely subject to geopolitical boundaries such as states. They also are less typical in rural areas due
to lack of density. Therefore rather than becoming hung up on whether something is truly a cluster, for
this analysis we examine groupings of industry sectors and sub-sectors and based on employment size,
growth, and concentration assess the extent to which there may be cluster characteristics in Vermont's
economy and the opportunities among the sectors for growth. Industry sectors and subsectors in a state
typically do not perform high on all these characteristics. Some exhibit high growth in employment but
may be less concentrated than other sectors. These are typically potential “emerging clusters” which
through continued growth will become more concentrated. In Vermont these “emerging clusters”
include information technology, renewable energy, and aerospace. Others are highly concentrated but
may not be currently growing. These typically are a state’s “legacy” industries and through innovation
or transformation may be able to increase future growth rates. In Vermont examples of these “legacy”
clusters include wood products and agriculture.

Identifying Targeted Clusters

As the first step in the analysis, the Project Team reviewed the information contained in the Economic
Base Analysis conducted for the CEDS to identify clusters that might offer opportunities for the State.
These initial clusters were reviewed and discussed with the CEDS Committee for input for further
consideration.

Then, the Project Team conducted additional assessment of the initial clusters and industries to further
narrow down the clusters for more detailed, focused analysis. This selection was based on industry
performance within the clusters in terms of:

e Size of the industry employment relative to all industries
e Historical employment growth

e Projected employment growth

e Concentration (as measured by location quotient)

e Competiveness (as measured by shift-share analysis)

12 Harvard Business School — Institute for Strategy and Competitiveness. www.isc.hbs.edu/econ-clusters.htm
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From that review, nine clusters were selected for further research. The clusters assessed in detail,
referred to as the “targeted clusters,” include:

e Business, Finance and Insurance

e Energy

Food Production and Value Added Processing
Forestry and Wood Products

Health Care and Life Sciences

Manufacturing and Aerospace

e Tourism and Culture

e Information Technology

e Professional and Technical Services

For each of the nine clusters, additional market research was conducted to provide a deeper
understanding of opportunities. This resulting report includes: a definition of the selected clusters
including all North American Industrial Classification System (“NAICS”) codes included at the 6-digit
level, historic and projected employment, national location quotient, information about the 20 largest
occupations within the cluster, and findings from the market research.

Assessing the Targeted Clusters

Once the targeted clusters were identified, the Project Team worked to define each cluster by selecting
specific industries - using six-digit NAICS codes — that when grouped together represent each targeted
cluster. Clusters can be defined in a variety of ways, so the Project Team drew on information gathered
from the review of preview documents, past experience working in Vermont, the Economic Base
Analysis report completed for this project, standard definitions, and discussions at the Regional
Meetings to determine which NAICS codes to include in each of the nine clusters.

Once the clusters and their NAICS codes were defined, the Project Team conducted data collection and
analysis. This involved gathering industry and occupation data and looking at trends from 2008 to 2013
and projections through 2023. This information allowed the Project Team to better understand
employment and occupation trends within each of the clusters as well as look at where opportunities
may lie in the future. The data analysis includes location quotients, growth projections, and an
assessment of the overall size and nature of the occupations in each cluster.*Additionally we look at the
size of establishments as way to better understand the types of companies that make up the individual
clusters®. This information provided for a comprehensive understanding of the existing conditions in the
State of Vermont and what is likely to happen in the future that would impact the economy.

In addition to industry and occupation data, the Project Team gathered information on innovation
indicators. Innovation indicators include data on venture capital investments in the state, numbers of
patents being issued and in what areas, and federal government investments. All of this helped to better
understand what areas of the economy are poised for innovation and what areas are not receiving the
support necessary to be innovative. Note that this material is in the Competiveness Analysis research
but was referred to for this Cluster Analysis.

Finally, the Project Team conducted market research on each of the targeted clusters to better
understand what is occurring nationally for these clusters and specific industries within the clusters. This

13 Additional research was also conducted on the Private Education Cluster

1 Annual wages are provided based on median hourly wages multiplied by 2,000 annual hours worked.

15 The average establishment size information may be skewed as a result of a few very large companies within a
cluster but it can still be useful background information for the analysts.
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provided information on what site selectors are looking for, what trends professionals are seeing within
the clusters, and how Vermont can capitalize further on these clusters.

Presentation of the Data

Most of the data presented in this report are broken down first into the Targeted Clusters and then
further into the industry sectors that make up the clusters, organized using the North American
Industrial Classification System (“NAICS”). Occupational data is reported based on the federal system of
classifications referred to as the Standard Occupational Classification (“SOC”). NAICS and SOC codes are
classification codes that are used nationally to group industries and occupations into similar categories
from low to high levels of specificity. All date on wages by SOC code represent annual “median” wages.

Data Sources

Cluster establishment, employment, and occupation data used in this analysis is provided by Economic
Modeling Specialists, Intl. (“EMSI”). EMSI combines employment data from the Quarterly Census of
Employment and Wages (“QCEW”) produced by the Department of Labor with data from the Regional
Economic Information System (“REIS”) published by the Bureau of Economic Analysis (“BEA”) and
augmented with County Business Patterns (“CBP”) and Nonemployer Statistics (“NES”) published by the
U.S. Census Bureau.

Projections are made by EMSI and are essentially informed, statistical guesses based on the latest
available EMSI industry data combined with past trends in each industry, national growth rates of
industries, and data from the Bureau of Labor Statistics. EMSI creates long-term, 10-year industry
projections starting from the current year; the year 2013 for this particular report. Note that projections
are not “predictions” and projected job growth, for example, is not the same thing as “demand”.

The data used is EMSI’s “complete employment” data set, which includes both covered and uncovered
jobs.X® In other words, it includes both traditional employment and non-traditional employment such as
the self-employed (self-employed includes sole proprietorships and partnerships). As traditional jobs
have been replaced or augmented by freelance work, consulting, and self-employment, these non-
covered jobs have become much more important to the economy and EMSI provides researchers with a
way to track the trends over time.

Market research was conducted using a variety of sources including previous reports and documents,
industry and economic development research from the Web, and for select industries IBISWorld, a
powerful business tool that provide strategic insight and analysis on more than 1,000 U.S. industries.
Note that the information in the market research section must continue to rely on projections for 2013
because all information about revenues are not yet reported therefore some of the wording may reflect
estimates or projections through 2013. Information for the examples of companies in the various
clusters is pulled from Business Analysis Online by ESRI, a service that maintains listings of businesses by
their NAICS code. Sources are cited as used.

16 Jobs covered by unemployment insurance are tracked by the Bureau of Labor Statistics’ Quarterly Census of
Employment and Wages. EMSI’s complete employment category uses Bureau of Economic Analysis data
(www.bea.gov/bea/regional/) as its primary benchmark. In addition to covered jobs taken care of by QCEW data,
BEA data attempt to count all types of paid employment.
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CLUSTER ANALYSIS

Renewable Energy

Cluster Description

The Renewable Energy Cluster (“Energy Cluster”) for Vermont is made up of a combination of
manufacturing, generation, distribution, and technical services. The largest industry within the Energy
Cluster is Plumbing, Heating, and Air Conditioning Contractors followed by Electrical Contractors and
Other Wiring Installation Contractors. One of the reasons that the Energy Cluster was chosen for
Vermont was the potential for Vermont to be a leader in green and alternative energy generation and
product manufacturing. Building an image of Vermont as a leader in green technology would further the
brand and values of the state and would fit in nicely with some of the advanced product manufacturing
currently occurring in Vermont. Furthermore, there is potential for research to be conducted at colleges
and universities in the state with the ability to lead to commercialization. Within the larger cluster,
specific focus was paid to solar, wind, and biomass subsectors as potential opportunities for the State.

Vermont has a growing number of renewable energy companies supported by trade associations and
networks like Renewable Energy Vermont and the Energy Action Network that provide assistance and
advocacy for the renewable energy industry in Vermont. Additionally technical and financial assistance
programs like Vermont’s Sustainably Priced Energy Development (SPEED) Program which was developed
to make long term contracts at fixed prices available to renewable energy facilities that qualify make
renewable projects financially attractive to investors.

The Department of Public Services prepared a Comprehensive Energy Plan in 2011 that outlined current
conditions and recommendations for the future. This review of the Renewable Energy Cluster is not
intended to replace or restate that work that was done but instead it is intended to build off of it.

One constraint that may make it difficult for the Energy Cluster to succeed in Vermont is the level of
research and development (“R&D”) funding for some of the innovation indicators. Without significant
funding for research and development, it will be difficult for Vermont to compete in a cluster that is
changing on a regular basis and must keep up with all of the most recent innovations.

The following table contains a list of the industries included in this analysis of the Energy Cluster. Note
that the reason the cluster definition includes some industries associated with fossil fuels and natural
gas because renewable energy sources require similar infrastructure, technical skills, support industries,
supply chains, workforce, and distribution systems.

Energy Cluster

NAICS Code Description
221111 Hydroelectric Power Generation
221112 Fossil Fuel Electric Power Generation
221113 Nuclear Electric Power Generation
221119 Other Electric Power Generation
221121 Electric Bulk Power Transmission and Control

221122 Electric Power Distribution
221210 Natural Gas Distribution
221330 Steam and Air-Conditioning Supply

237110 Water and Sewer Line and Related Structures Construction

237120 Oil and Gas Pipeline and Related Structures Construction

237130 Power and Communication Line and Related Structures Construction
237990 Other Heavy and Civil Engineering Construction

238210 Electrical Contractors and Other Wiring Installation Contractors
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238220 Plumbing, Heating, and Air-Conditioning Contractors

332410 Power Boiler and Heat Exchanger Manufacturing

333414 Heating Equipment (except Warm Air Furnaces) Manufacturing
333611 Turbine and Turbine Generator Set Units Manufacturing
334519 Other Measuring and Controlling Device Manufacturing
335311 Power, Distribution, and Specialty Transformer Manufacturing
335312 Motor and Generator Manufacturing

335313 Switchgear and Switchboard Apparatus Manufacturing

335314 Relay and Industrial Control Manufacturing

335911 Storage Battery Manufacturing

335912 Primary Battery Manufacturing

335929 Other Communication and Energy Wire Manufacturing

335931 Current-Carrying Wiring Device Manufacturing

335991 Carbon and Graphite Product Manufacturing

335999 All Other Miscellaneous Electrical Equipment and Component Manufacturing

423610

Electrical Apparatus and Equipment, Wiring Supplies, and Related Equipment
Merchant Wholesalers

423690 Other Electronic Parts and Equipment Merchant Wholesalers

423720 Plumbing and Heating Equipment and Supplies (Hydronics) Merchant Wholesalers
541330 Engineering Services

541360 Geophysical Surveying and Mapping Services

541380 Testing Laboratories

541620 Environmental Consulting Services

541690 Other Scientific and Technical Consulting Services

541712

Research and Development in the Physical, Engineering, and Life Sciences (except
Biotechnology)

Summary and Conclusions

Assets

Strong branding potential to build on with the perception of Vermont and its reputation for
high-quality, natural resource-friendly products

Vermont is attractive to green entrepreneurs because of the environment and lifestyle

Strong fit with Vermont’s strength in growing independent “grow your own” businesses as well
as culture of self-reliance.

Strong concentration of Environmental Consulting Services- Vermont Environmental Consortium
and numerous environmental consulting and engineering firms in the State to support the
growth of the clean-energy industry

Historic and projected growth for cluster as a whole
Higher than average wages
Recent successes in securing venture capital for green energy

Market research points to national growth in Environmental Consulting Services and Scientific
and Economic Consulting, both which have relative low barriers to entry and potentially high
industry profit margins

Research and innovation within the bio-fuel industry and access to natural resources to support
the industry
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e (Clean Energy Development Fund exists to support the Energy Cluster and alternative sources

e Continued increase in environmental regulations anticipated nationally and globally, which will
increase demand for services

e Potential to grow the alternative energy aspect of the Energy Cluster as the State intends to
grow the use of renewable energy setting a goal of 90% of the state’s energy coming from
renewable sources by 2050.

e (Clean Energy Development Fund is working to define and quantify the state’s current clean
energy industry in a way that will allow the industry to be tracked and monitored for
performance.

e The Department of Public Service completed a Comprehensive Energy Plan in 2011 to address
Vermont’s energy future and make recommendations on how the state should move forward to
become a leader in sustainable and affordable energy.

e Renewable Energy Vermont is a trade association committed to reducing the state’s reliance on
fossil fuels and expanding the availability of renewable energy in Vermont. The organization
offers technical assistance, holds conferences, publishes newsletters, and provides consumers
with Vermont specific information related to available incentives.

e Energy Action Network is an organization that focuses on ending Vermont’s reliance on fossil
fuels and helping the State meet their goal of 90% renewable energy by 2050. The organization’s
work is based on directing capital to the renewable energy sector, engaging the public,
technology innovation, and regulatory reform.

e Vermont Environmental Consortium provides support for the environmental business sector
through advocacy, networking, planning and initiating projects, and creating links to promote
research, education, training, and job creation.

e The Renewable Energy Resource Center provides technical support to consumers interested in
renewable energy including providing information on incentive programs, economic and
environmental benefits, and how to select the right energy system.

e The Renewable Energy Atlas of Vermont offers users the ability to map the various energy
options at their location including potential for wind, biomass, geothermal, hydro, and solar.?’

e Solar: Solar photovoltaic (PV) and hot water are the fastest growing forms of renewable energy
in Vermont. Additionally, a report released in 2014 identified Vermont as the nation’s largest
per capital gains in solar-related jobs. Incentives exist in the state to encourage the
development of small and large scale solar projects including a net metering performance-based
incentive, small-scale renewable energy incentive, funds through the Clean Energy Development
Fund, and Green Mountain Power also offers customers a performance-based credit.
Installation costs for solar projects have decreased by 50% since 2010 which has created
increase demand for it compared to other sources of electricity and has led to the solar industry
job growth.

e Wind: Approximately 1.2% of the electric power in Vermont is currently sourced from wind
energy. The mountainous topography of Vermont makes it ideal for wind development projects
as the best location to site projects are typically found at higher elevations with strong,
consistent wind. There have been a number of community wind projects developed including
the Searsburg Wind Power facility in southern Vermont and the Harrison Family’s Georgia

http://www.vtenergyatlas.org/
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Mountain Project. The Department of Public Services Energy Plan suggest that there are 20,000
acres in the state that would be suitable for wind energy development projects.!® Financial
incentives exist for wind projects including the Vermont Small Wind Incentive Program and the
Vermont Anemometer Loan Program that provides wind measurement tools to Vermont
residents considering a small wind system.

Biomass: The Comprehensive Energy Plan states that 6% of Vermont’s electricity and 14% of the
state’s heating needs come from biomass fuels. Numerous facilities around the state have
started to implement biomass for heating, including the Hartford High School in White River
Junction and a major project in Montpelier to provide wood chip-generated heat to downtown
buildings. Currently only 4% of the Northeast gets its heat from wood, but increasing the
number of people and organizations utilizing biomass for energy will keep more dollars in the
local economy and reduce the importing of natural gas and other fossil fuels. The Biomass
Energy Resource Center (BERC) reports that heating with wood in the Northeast allows $0.80 of
every dollar spent to stay in the region.! Beyond just wood chips, the Vermont Grass Energy
Partnership is working to determine the feasibility for grass energy in Vermont and working to
identify and respond to challenges in the bioenergy supply chain. Grass energy would allow
Vermonters to use a multitude of natural resources that are readily available in the states many
pastures and working landscapes.

Smart Meters - Vermont utilities have begun to install new digital meters or “smart meters” due
to an ARRA grant from the federal government. The Smart Meters are expected to help
customers better understand and reduce their energy usage and improve responsiveness of the
utility companies to outages®°. The increased utilization of a smart grid and smart metering will
have an impact on the IT cluster in the State as there will be demand for companies with the
skills to manage, upgrade, and improve the system.

Challenges

Disconnect between skills of Vermont college graduates and the needs of companies, future
occupation demand exists for middle skill (more than high school but less than bachelor’s) and
for occupations requiring bachelor’s and beyond

Closure of Vermont Yankee and impact on workforce and energy production
Lack of R&D funding/performance and support for innovation and commercialization

Upgrades to the distribution systems will need to be made to handle increased demand by large
utility-scale renewable energy projects?!

Solar: Commercial facilities that want to install PV systems are limiting themselves to less than
150kW to avoid the more lengthy and complex permitting process for systems over that
threshold

Bhttp://publicservice.vermont.gov/sites/psd/files/Pubs_Plans_Reports/State_Plans/Comp_Energy_Plan/2011/201
1%20CEP_Volume%202%5B1%5D.pdf
Bhttp://www.marketplace.org/topics/economy/new-england-cranks-its-wood-burning-stoves
http://publicservice.vermont.gov/sites/psd/files/Pubs_Plans_Reports/State_Plans/Comp_Energy_Plan/2011/201
1%20CEP_Volume%202%5B1%5D.pdf)
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e Wind: One challenge of the wind industry is identifying sites where the turbines will not
interfere with the traditional views and landscapes that are expected in Vermont. Additionally,
the high permitting and construction costs which have an impact on the electricity costs of wind
power

e Biomass: The siting of a power plant-sized facility is one of the largest challenges for the biomass
industry since people do not want these large facilities close to population centers but that is
where they would be most effective

e Smart Metering: There is some controversy surrounding smart metering in Vermont as some
residents are concerned about the adverse health effects of microwave radiation and potential
invasion of privacy. A group of individuals are petitioning Governor Shumlin to place a statewide
moratorium on the deployment of the smart meter technology to allow for further research and
discussion??. Residents are able to opt-out of the smart meter if they would prefer and studies
have determined that smart meters present no health hazard and they comply with the limits
set by the FCC by a wide margin?3.

Data Findings

In 2013, total employment in the Energy Cluster in Vermont totaled 13,243 and represented 3.71% of all
employment in the state.

In 2012, the latest year for which establishment data is available, there were 1,337 total establishments
in the Energy Cluster in Vermont representing 5.4% of all establishments in the state. The average
establishment size in the Energy Cluster was 10 employees per establishment compared to an average
establishment size of 14.5 in Vermont for all industries.

In terms of industry concentration as measured by national location quotient, the industries that show
significant concentration above the national average included Electric Power Distribution (1.92), Other
Measuring and Controlling Device Manufacturing (11.79), Other Scientific and Technical Consulting
Services (1.23), Environmental Consulting Services (2.44), Nuclear Electric Power Generation (4.51),
Other Heavy and Civil Engineering Construction (1.25), All Other Miscellaneous Electrical Equipment and
Component Manufacturing (4.76), Plumbing and Heating Equipment and Supplies Merchant
Wholesalers (1.49), Heating Equipment Manufacturing (7.15), Primary Battery Manufacturing (5.33),
Other Communication and Energy Wire Manufacturing (5.03), Electric Bulk Power Transmission and
Control (2.23), Carbon and Graphite Product Manufacturing (5.67), and Hydroelectric Power Generation
(2.20).

Between 2008 and 2013, the Energy Cluster gained 614 jobs or a 5% increase. The largest gains were
made in the Engineering Services industry (285 new jobs), All Other Miscellaneous Electrical Equipment
and Component Manufacturing industry (272 jobs), and the Other Scientific and Technical Consulting
Services industry (235 jobs). Overall, the Energy Cluster is projected to increase employment by 13%
(1,704 jobs) between 2013 and 2023. Employment increases are projected to be led by Engineering
Services (465 jobs to be gained) and Plumbing, Heating and Air-Conditioning Contractors (405 jobs to be
gained).

In 2013, top occupations in the Energy Cluster include Electricians (762 jobs) and Plumbers, Pipefitters,
and Steamfitters (741 jobs). Between 2013 and 2023, occupation growth in the Energy Cluster is
projected to be driven by Plumbers, Pipefitters, and Steamfitters (122 jobs to be gained), Heating, Air

22 www.stopsmeters.org
Bhttp://publicservice.vermont.gov/sites/psd/files/Topics/Electric/Smart_Grid/Vermont%20DPS%20Smart%20Met
er%20Measurement%20Report%20-%20Final.pdf)
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Conditioning and Refrigeration Mechanics and Installers (112 jobs to be gained), Management Analysis
(93 jobs to be gained), and Electricians (87 jobs to be gained).

Average wages for the Energy Cluster are over $75,000 and are, therefore, higher than wages in all
industries in Vermont, which in 2013 were $38,401 on average annually. Most occupations in the
Energy Cluster require at least an associate’s degree with on-the-job training.

Existing Conditions

Energy Cluster - Current Employment and Establishments

% of Emp.
0,
NAICS Description 2013 10 VT i O per LQ
Jobs Cluster Est.
Jobs Est.
238220 Flumbing, Heating, and Air- 2,375 17.93% 0.67% 286 8 1.00
Conditioning Contractors
2o3g210 Electrical Contractors and Other 1,928 1456% 054% 293 7 091
Wiring Installation Contractors
541330 Engineering Services 1,674 12.64% 0.47% 258 6 074
221122 Electric Power Distribution 936 7.07% 0.26% 24 39 1.92
334519 Other Measuring and Controlling 866  6.54% 0.24% 4 217 11.79
Device Manufacturing
541690 Other Scientific and Technical 739  558% 0.21% 79 9 123
Consulting Services
541620 Environmental Consulting Services 581 4.39% 0.16% 61 10 244
221113 Nuclear Electric Power Generation 560 4.23% 0.16% 1 560 4.51
237990 (C)émirtrﬂgﬁ‘;’z ebel & ull g it 357  2.70% 0.10% 26 14 125
e | LR Enel Sener Lvs el Miekies 350  2.64% 0.10% 39 9 089
Structures Construction
237130 Power and Communication Line and 324 245%  0.09% 42 8 083

Related Structures Construction
All Other Miscellaneous Electrical
335999 Equipment and Component 315 2.38% 0.09% 5 63 4.76
Manufacturing
Plumbing and Heating Equipment
423720 and Supplies (Hydronics) Merchant 291 2.20% 0.08% 34 9 149
Wholesalers
Heating Equipment (except Warm

333414 . : 281 2.12% 0.08% 6 47  7.15
Air Furnaces) Manufacturing
Electrical Apparatus and

apeiry | ARG LT SIS, Bl 276  2.08% 0.08% 40 7 078
Related Equipment Merchant
Wholesalers
Research and Development in the

541712 Physical, Engineering, and Life 234 1.77% 0.07% 49 5 022
Sciences (except Biotechnology)

541380 Testing Laboratories 183 1.38% 0.05% 26 7 047

335912 Primary Battery Manufacturing 151 1.14% 0.04% 1 151 5.33

camey | Qe ComMmIEEe e Eneigy 150  1.13% 0.04% 3 50 5.03
Wire Manufacturing

291121 Electric Bulk Power Transmission 134 101% 0.04% 5 67 223
and Control

221210 Natural Gas Distribution 129 0.97% 0.04% 1 129 0.49
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335991

333611

423690

335314

541360
221111
335931

237120
221119

Energy Cluster Total
Source: QCEW Employees, Non-QCEW Employees & Self-Employed - EMSI 2013.4 Class of Worker
Note: Industries with fewer than 10 employees not included

Carbon and Graphite Product

Manufacturing o
Turbine and Turbine Generator Set
. ) 60
Units Manufacturing
Other Electronic Parts and 60
Equipment Merchant Wholesalers
Relay and Industrial Control 50
Manufacturing
Geophysical Surveying and
: ' 44
Mapping Services
Hydroelectric Power Generation 31
Current-Carrying Wiring Device
. 25
Manufacturing
Oil and Gas Pipeline and Related 21
Structures Construction
Other Electric Power Generation 14
13,243

Industry Data
Historic 2008-2013

Energy Cluster - Historic Growth

NAICS
541330
335999

541690

237130

541620
335991

333414

423610

334519

333611
221113
541360

221121

221122
221210

Description

Engineering Services
All Other Miscellaneous Electrical

Equipment and Component Manufacturing

Other Scientific and Technical Consulting
Services

Power and Communication Line and
Related Structures Construction
Environmental Consulting Services
Carbon and Graphite Product
Manufacturing

Heating Equipment (except Warm Air
Furnaces) Manufacturing

Electrical Apparatus and Equipment,
Wiring Supplies, and Related Equipment
Merchant Wholesalers

Other Measuring and Controlling Device
Manufacturing

Turbine and Turbine Generator Set Units
Manufacturing

Nuclear Electric Power Generation
Geophysical Surveying and Mapping
Services

Electric Bulk Power Transmission and
Control

Electric Power Distribution

Natural Gas Distribution

0.75%

0.45%

0.45%

0.38%

0.33%
0.23%
0.19%

0.16%

0.11%
100.00%

2008
Jobs

1,389
43

504

194
491
16

206

224

816

16
519
23

117

919
112

0.03%

0.02%

0.02%

0.01%

0.01%
0.01%
0.01%

0.01%

0.00%
3.71%

2013
Jobs

1,674
315

739

324

581
99

281

276

866

60
560
44

134

936
129
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4

5
1,337

# Change

285
272

235

130

90
83

75

52

50

44
41
21

17

17
17

50 5.67
60 0.89
2 017
25 0.46
9 091
5 220
25 0.34
5 0.06
3 0.78
10

%
Change
21%

633%
47%

67%
18%
519%

36%

23%

6%
275%
8%
91%

15%

2%
15%
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237120

237120

335931

237110

221119
221111

335314

335929

541380
335912

423690

335311

541712

237990

238210

238220

423720

Oil and Gas Pipeline and Related
Structures Construction

Oil and Gas Pipeline and Related
Structures Construction
Current-Carrying Wiring Device
Manufacturing

Water and Sewer Line and Related
Structures Construction

Other Electric Power Generation
Hydroelectric Power Generation
Relay and Industrial Control
Manufacturing

Other Communication and Energy Wire
Manufacturing

Testing Laboratories

Primary Battery Manufacturing

Other Electronic Parts and Equipment
Merchant Wholesalers

Power, Distribution, and Specialty
Transformer Manufacturing

Research and Development in the
Physical, Engineering, and Life Sciences
(except Biotechnology)

Other Heavy and Civil Engineering
Construction

Electrical Contractors and Other Wiring
Installation Contractors

Plumbing, Heating, and Air-Conditioning
Contractors

Plumbing and Heating Equipment and
Supplies (Hydronics) Merchant
Wholesalers

Energy Cluster Total
Source: QCEW Employees, Non-QCEW Employees & Self-Employed - EMSI 2013.4 Class of Worker

Note: Industries with fewer than 10 employees in 2008 and 2013 not included. For industries with fewer than 10
employees in only one year, analyst assumes 5 employees for purposes of calculation.

Projected 2013-2023

Energy Cluster - Projected Growth

2013
Jobs

1,674

NAICS
541330
238220

541690
541620
237130

335999

Description

Engineering Services
Plumbing, Heating, and Air-Conditioning
Contractors

Other Scientific and Technical Consulting
Services

Environmental Consulting Services

Power and Communication Line and Related
Structures Construction

All Other Miscellaneous Electrical Equipment
and Component Manufacturing

<10

17

346

13
31

58

173

219
189

115

57

291

469
2,052

2,525

472

12,629

2,375

739
581
324

315

21

21

25

350

14
31

50

150

183
151

60

234

357
1,928

2,375

201

13,243

2023
Jobs

21
21

11
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139
780

060
868
527

445

16
12
8

4

1
0

C)

(23)

(36)
(38)

(55)

(57)

(57)

(112)
(124)

(150)

(181)

614

#
Change

465
405

321
287
203

130

320%
133%
47%

1%

8%
0%

-14%

-13%

-16%
-20%

-48%

-100%

-20%

-24%
-6%

-6%

-38%

5%

%
Change
28%

17%

43%
49%
63%

41%
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Electrical Contractors and Other Wiring

238210 : 1,928 2,057 129 7%
Installation Contractors
Other Measuring and Controlling Device 5
334519 Manufacturing 866 983 117 14%
333414 Heating qulpment (except Warm Air Furnaces) 281 379 08 35%
Manufacturing
Electrical Apparatus and Equipment, Wiring
423610 Supplies, and Related Equipment Merchant 276 343 67 24%
Wholesalers
221210 Natural Gas Distribution 129 168 39 30%
541360 Geophysical Surveying and Mapping Services 44 74 30 68%
335991 Carbon and Graphite Product Manufacturing 99 125 26 26%
335931 Current-Carrying Wiring Device Manufacturing 25 36 11 44%
333611 Turbine anq Turbine Generator Set Units 60 60 0 0%
Manufacturing
221121 Electric Bulk Power Transmission and Control 134 131 3) -2%
221119 Other Electric Power Generation 14 9 (5) -36%
221122  Electric Power Distribution 936 930 (6) -1%
335314 Relay and Industrial Control Manufacturing 50 43 (7) -14%
237120 Oil and Gas Pipeline and Related Structures 21 9 (12) 57%

Construction

237110 Water anq Sewer Line and Related Structures 350 336 (14) 4%
Construction

Oil and Gas Pipeline and Related Structures

237120 . 21 <10 (16) -76%
Construction

221113 Nuclear Electric Power Generation 560 534 (26) -5%
Research and Development in the Physical,

541712 Engineering, and Life Sciences (except 234 205 (29) -12%
Biotechnology)

221111 Hydroelectric Power Generation 31 0 (32) -100%
Plumbing and Heating Equipment and Supplies P

g (Hydronics) Merchant Wholesalers el e (31) S

541380 Testing Laboratories 183 148 (35) -19%

423690 Other Electronic Parts and Equipment Merchant 60 13 (47) -78%
Wholesalers

335929 Other Comr_nunlcanon and Energy Wire 150 84 (66) -44%
Manufacturing

335912 Primary Battery Manufacturing 151 30 (121) -80%

237990 Other Heavy and Civil Engineering Construction 357 179 (178) -50%

Energy Cluster Total 13,243 14,947 1,704 13%

Source: QCEW Employees, Non-QCEW Employees & Self-Employed - EMSI 2013.4 Class of Worker
Note: Industries with fewer than 10 employees in 2013 and 2023 not included. For industries with fewer than 10
employees in only one year, analyst assumes 5 employees for purposes of calculation.

Occupation Data

Energy Cluster - Occupation Analysis (20 largest)

2013 Annual

SOC Occupation Jobs Wages

Education Required
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47-2111

47-2152

49-9051

49-9021

47-2061

47-1011

43-6014

47-2031

13-1111

3-3031

47-3013

17-2051
11-9021

11-1021

41-4012

47-2211

17-3023

51-2022

51-2092

11-9041

Electricians

Plumbers, Pipefitters, and
Steamfitters

Electrical Power-Line Installers and
Repairers

Heating, Air Conditioning, and
Refrigeration Mechanics and
Installers

Construction Laborers

First-Line Supervisors of
Construction Trades and Extraction
Workers

Secretaries and Administrative
Assistants, Except Legal, Medical,
and Executive

Carpenters

Management Analysts

Bookkeeping, Accounting, and
Auditing Clerks

Helpers--Electricians

Civil Engineers
Construction Managers

General and Operations Managers

Sales Representatives, Wholesale
and Manufacturing, Except
Technical and Scientific Products

Sheet Metal Workers

Electrical and Electronics
Engineering Technicians

Electrical and Electronic Equipment
Assemblers

Team Assemblers

Architectural and Engineering
Managers

762

741

383

367

355

354

309

266

262

249

241

217
207

203

185

183

174

173

172

170

$35,960
$37,820

$61,720

$38,500

$26,040

$45,060

$29,900

$34,160
$49,320
$33,200

$27,460

$60,440
$47,560

$79,200

$49,740

$38,620
$64,220
$27,400
$27,800

$104,020

Long-term on-the-job
training
Long-term on-the-job
training
Long-term on-the-job
training

Postsecondary non-degree
award

Short-term on-the-job
training

Work experience in a related
occupation

Short-term on-the-job
training

Long-term on-the-job
training

Bachelor's or higher degree,
plus work experience
Moderate-term on-the-job
training

Short-term on-the-job
training

Bachelor's degree
Bachelor's degree

Bachelor's or higher degree,
plus work experience

Moderate-term on-the-job
training

Long-term on-the-job
training

Associate's degree

Short-term on-the-job
training

Moderate-term on-the-job
training

Bachelor's or higher degree,
plus work experience

Source: QCEW Employees, Non-QCEW Employees & Self-Employed - EMSI 2013.4 Class of Worker
Note: Annual wages based on 2,000 hours per year

Historic 2008-2013

SOC

Total

Energy Cluster - Historic Occupation Growth (Top 20 Largest Growth)

Occupation

All Cluster Occupations

13-1111 Management Analysts

49-9051

Electrical Power-Line Installers and
Repairers

2008
Jobs

11,870

212
337

2013 #

0,
Jobs Change b g
12,494 624 5%
262 50 24%
383 46 14%

Target Sector & Cluster Analysis — Appendix D

Page |26



17-1011 Architects, Except Landscape and Naval 53 97 44 83%
Market Research Analysts and Marketing

13-1161 o 94 131 37 39%
Specialists

51-2092 Team Assemblers 140 172 32 23%

17-2051 Civil Engineers 186 217 31 17%

51-2022 Electrical and Electronic Equipment 143 173 30 21%
Assemblers

11-9199 Managers, All Other 80 103 23 29%

19-2041 Enwro_nmental Scientists and Specialists, 125 146 21 17%
Including Health

11-9041 Architectural and Engineering Managers 150 170 20 13%

49-9052 TeIecpmmumcanns Line Installers and 105 125 20 19%
Repairers

51-9061 Inspectqrs, Testers, Sorters, Samplers, 85 105 20 24%
and Weighers

51-4021 Extruding and Drawing Machine Setters, 29 42 20 91%

Operators, and Tenders, Metal and Plastic
47-4011 Construction and Building Inspectors 49 67 18 37%
First-Line Supervisors of Production and

o 0,
51-1011 Operating Workers 97 114 17 18%
17-3023 Electrl_ca_ll and Electronics Engineering 159 174 15 9%

Technicians
13-2011 Accountants and Auditors 133 148 15 11%

) Computer-Controlled Machine Tool .
el L Operators, Metal and Plastic ) A L S
17-2199 Engineers, All Other 26 39 13 50%
15-1142 Network and Computer Systems 68 80 12 18%

Administrators
Source: QCEW Employees, Non-QCEW Employees & Self-Employed - EMSI 2013.4 Class of
Worker

Projected 2013-2023

Energy Cluster - Projected Occupation Growth (Top 20 Largest Growth)

. 2013 2023 # @
SOC Occupation Jobs Jobs Change 0% Change
Total All Cluster Occupations 12,494 14,163 1,669 13%
47-2152 Plumbers, Pipefitters, and Steamfitters 741 863 122 16%
Heating, Air Conditioning, and e
Gl Refrigeration Mechanics and Installers =2l G 112 Ea
13-1111 Management Analysts 262 355 93 35%
47-2111 Electricians 762 849 87 11%
17-2051 Civil Engineers 217 278 61 28%
13-1161 Mark_et _Research Analysts and Marketing 131 184 40%
Specialists 53
17-1011 Architects, Except Landscape and Naval 97 144 47 48%
49-9051 Electr_lcal Power-Line Installers and 383 421 10%
Repairers 38

Target Sector & Cluster Analysis — Appendix D
Page |27



43-9061

49-9052

43-3031

47-3015

15-1133

47-4011

11-9199

19-2041

41-3099

47-3013

51-2092

13-2011

Source: QCEW Employees, Non-QCEW Employees & Self-Employed - EMSI 2013.4 Class of

Worker

Office Clerks, General

Telecommunications Line Installers and
Repairers

Bookkeeping, Accounting, and Auditing
Clerks

Helpers--Pipelayers, Plumbers, Pipefitters,
and Steamfitters

Software Developers, Systems Software
Construction and Building Inspectors

Managers, All Other

Environmental Scientists and Specialists,
Including Health

Sales Representatives, Services, All Other
Helpers--Electricians
Team Assemblers

Accountants and Auditors

Market Research

97

125

249

103

92

67

103

146

68

241

172

148

132

159

278

132

118

92

127

169

91

264

194

170

35

34

29

29

26

25

24

23

23

23

22

22

36%

27%

12%

28%

28%

37%

23%

16%

34%

10%

13%

15%

The Energy Cluster accounts for approximately 4% of the total employment in the state and includes a
wide variety of industries and occupations. The State’s interest in being a leader in green technology and
alternative energy suggests that this cluster warrants additional research into some of the key
opportunities for future economic development growth. It is interesting to note that the alternative
energy industry received $84 million in venture capital between 2005 and 2010, which is over 70% of
the total $118 million that all industries throughout the state received during that same time period.?

Additional research was conducted into the following industries:

e Solar Power

e Wind Power

e Biomass

e Environmental Consulting Services
e Scientific and Economic Consulting

e Navigational, Measuring, and Control Instrument Manufacturing

The following section provides additional information about these industries.

Solar Power: Firms in this industry own and operate solar-power generating facilities in the form of
either photovoltaic panels or solar thermal power stations that make use of mirrors or lenses to
concentrate energy from the sun. Firms then sell the energy to downstream customers. Solar farms are
within this industry.

The Solar Power industry has experienced gains over the five years to 2013. Generous government
incentives have propelled revenue growth by enacting renewable portfolio standards (RPSs) and
providing tax credits for companies that invest in solar power. These standards, implemented in 30

2% |bid
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states, require local utilities to generate electricity from renewable power as a percentage of their total
energy portfolio. Increased campaigning for green technology has also influenced industry performance
by sparking interest in technologies that replace pollutant-generating energy sources (coal and gas). In
light of these trends, industry revenue is expected to grow at an average annual rate of 28.7% over the
five years to 2013 to total $165.2 million, including a 10.1% jump in 2013.

Government assistance will continue to help the industry compete with other energy-generation
technologies in the next five years by lowering the cost of solar projects. State mandates for renewable-
energy power will continue to translate into higher industry revenue. Additionally, recovering U.S.
economic growth in the five years to 2018 will contribute to more robust demand for electricity
generators. As consumer income rises alongside business investment expenditures, demand for
electricity will continue to increase. As a result, industry firms are expected to benefit from the
continued push toward renewable-power generation, incurring increased solar-power output. Given
these conditions, industry revenue is projected to grow an average 5.7% per year over the next five
years to total $217.6 million in 2018.

Examples of businesses working in the solar industry including: groSolar, and suncommon.
The information in this section is sourced directly and solely from IBISWorld.

Wind Power: Companies in this industry operate wind farms, which consist of wind-operated turbines
used to generate electricity.

The Wind Power industry is booming. Revenue is expected to increase at an average annual rate of
16.9% to $6.9 billion in the five years to 2013, including anticipated growth of 8.6% in 2013. Favorable
government assistance has made this energy source cost competitive with other electricity-generation
sources, lifting wind power's share of the total electricity generated in the United States from 0.4% in
2005 to 3.2% in 2012. The industry generates revenue from owning and operating wind farms and
selling the energy produced to downstream customers.

The federal government's investment tax credits and state government mandates for renewable energy
have made it attractive for operators to construct wind farms at a breakneck pace. These incentives
lower the cost of wind power generation, ultimately making it cheaper for mandated utility companies
to purchase or invest in renewable energy. Cash credits for renewable energy investment were
extended only until December 31, 2011, encouraging companies to open wind farms quickly before the
expiration of the cash grant program. The production tax credit, a government-funded incentive that
pays producers per unit of energy sold, has also aided this trend. The U.S. Congress recently extended
this credit as a part of the American Taxpayer Relief Act, following a brief expiration at the end of 2012.

Over the next five years, stronger economic activity and a focus on energy independence and reducing
greenhouse gas emissions will contribute to strong ongoing growth in wind power production.
Combined with favorable government assistance, the industry will ride the high winds as the economy
kicks back in gear and electricity demand rises. A push for the creation of offshore wind farms is also
expected to aid the Wind Power industry. The first such farm in the United States received federal
clearance in August 2012. As a result of these trends, revenue in the Wind Power industry is expected to
grow at an annualized rate of 9.6% to $10.8 billion during the five years to 2018.

There are two companies currently classified under this industry including Green Mountain Power and
Windstream Power; however, the data is only showing 1 and 4 employees, respectively. Additional
companies including Wind Turbines of Vermont.

The information in this section is sourced directly and solely from IBISWorld.
Biomass: Firms in this industry operate electricity generating facilities (other than wind power and solar
power), using biomass (e.g. agricultural byproducts, landfill gas and biogenic municipal waste).
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The Biomass Power industry has grown at a healthy rate in the five years to 2013. The federal government
has propelled this growth with the implementation of tax credits through several pieces of legislation,
including the American Recovery and Reinvestment Act of 2009, that encourage the expansion of biomass
power facilities. Furthermore, the majority of states have enacted renewable portfolio standards (RPSs),
which require local utilities to generate electricity from renewable power as a percentage of their total
energy portfolio. Increased campaigning for green technology also has influenced industry performance
by sparking interest in technologies that replace pollutant-generating energy sources, such as coal and
gas. As a result, industry revenue is expected to increase at an annualized rate of 9.5% over the five years
to 2013 to total $820.3 million, including an 8.8% jump in 2013.

Federal government assistance and local government regulation regarding renewable energy has led to
considerable growth in biomass power projects. The increase in projects reflects a triumph for
government assistance in the industry, which normally meets difficulty competing against traditional
energy-generation commodities, such as natural gas and oil. The assistance, provided in the form of
federal tax credits and RPSs, has boosted biomass-electricity generation and helped it reach a level where
it can compete with traditional energy sources. However, federal production tax credits for biomass
power are set to expire at the end of 2013, which is expected to hinder growth going forward.
Furthermore, many states have found that emissions from biomass power generation actually exceed
those of coal power generation, which will likely diminish RPSs that directly benefit biomass power over
the next five years.

Nevertheless, state and local government assistance is expected to continue to help industry players
compete with other energy-generation technologies in the next five years by lowering the cost of biomass
projects. Additionally, the anticipated economic recovery over the next five years will contribute to more
robust demand for electricity generators. As a result, industry firms are expected to benefit from the
continued push toward renewable-power generation, which will lead to increased biomass-power output.
Given these conditions, industry revenue is forecast to increase at an annualized rate of 4.7% per year
over the next five years to total $1.0 billion in 2018.

Examples of organizations working within the biomass industry include the Biomass Energy Resource
Center, Sunwood Systems, Tarm Biomas, and New England Wood Pellet.

The information in this section is sourced directly and solely from IBISWorld.

Environmental Consulting Services (NAICS 541620): This industry provides advice to businesses and
federal governments on environmental issues, such as controlling environmental contamination from
pollutants, toxic substances, and hazardous materials. Environmental consultants identify problems,
measure and evaluate risks, and recommend solutions. The industry employs an interdisciplinary staff of
scientists, engineers, and other technicians. Environmental Consulting Services in Vermont has a
national location quotient of 2.44, indicating a high concentration of employees in this industry
compared to the national average.

Firms in the Environmental Consulting Services industry provide advisory services such as environmental
assessments, site remediation planning, waste management, and natural resource management
services. Firms assist construction, manufacturing, and other industries to mitigate their impact on the
surrounding environment and navigate changing legislation and regulations.

The future of environmental consulting is promising. Increased environmental regulations are
anticipated, particularly in the areas of oil drilling and energy dependence. Customers will increasingly
demand the industry's services for advice about drilling offshore and for aid in becoming more energy-
efficient and adopting renewable energy. Corporate profit is expected to grow at an average annual rate
of 4.3% over the next five years through 2018, allowing companies to allocate more resources toward
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implementing sustainable practices and promoting positive public images. Industry firms will also aid
construction companies to meet new environmental standards as construction activity picks up.
Consequently, revenue is forecast to grow at an average rate of 5.9% per year to total $22.2 billion in
the five years to 2018.

Examples of companies involved with this industry include Techtron Environmental, Pioneer
Environmental Associates, Simon Operation Services, Environmental Compliance Services, Bear Creek
Environmental, and Clay Point Associates.

Scientific and Economic Consulting (NAICS 541690): Companies in this industry provide advice and
assistance to businesses and other organizations on scientific and technical issues. The industry includes
a range of specialist consulting activities, primarily in the areas of economic, energy and mineral,
security, and agricultural analysis. This industry excludes establishments that derive their revenue
primarily from environmental consulting and remediation, geophysical surveying and mapping, or oil
and gas exploration. The Scientific and Economic Consulting industry has a national location quotient of
1.23, suggesting the industry is more concentrated in Vermont compared to the nation.

The primary disciplines within this industry are: economic consulting services; horticultural consulting
services; agricultural, agrology and agronomy consulting services; livestock breeding consulting services;
biological consulting services; alternative energy consulting services; scientific (i.e. physics/chemistry)
consulting services; safety consulting services; energy consulting services; and security consulting
services.

The Scientific and Economic Consulting industry has experienced impressive growth over the past five
years, weathering an economy that nearly toppled a number of related industries. The industry's diverse
range of markets with varying degrees of specialization in products and services have allowed it to
sustain growth in a period of difficult economic conditions. The industry experienced losses in 2008;
however, increasing demand from the federal government and private firms seeking greater assistance
provided new opportunities. Additionally, the industry grew as a result of increased demand from
mining and energy firms that required feasibility studies and other advisory services. Outside of a
decline in 2008, the industry has experienced a rising number of businesses, particularly non-employers
(i.e. sole practitioners). These firms have taken advantage of low barriers to entry to capture high
industry profit margins. Overall, the industry is forecast to grow by an average annual rate of 6.2% over
the five years to 2013.

Improving economic conditions are expected to provide the industry with stronger growth over the next
five years. Improving consumer sentiment and household disposable income is forecast to increase
corporate profit margins, creating demand for scientific and economic consultants. Specialized areas of
consulting, such as genomics and pharmaceuticals, are also likely to be a source of strong growth for
consultants in this industry. In addition, firms are expected to become more profitable over the next five
years, attracting numerous new firms to enter the industry. Larger players are expected to pursue
mergers and acquisitions to increase market share; however, the industry will remain highly fragmented
due to an increase in the number of non-employer firms. As a result, the industry is projected to grow by
an annualized rate of 6.5% over the five years through 2018 to $37.5 billion.

Examples of organizations involved with this industry include Vermont Energy Investment Corporation,
Wagner, Heindel & Noyes, New England Research, Burrells Corporation, and Ard Inc.

The information in this section is sourced directly and solely from IBISWorld.

Navigational, Measuring, and Control Instrument Manufacturing: See description of this industry in the
Manufacturing and Aerospace Cluster section.
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Insights from Previous Reports

The following is an overview of information from a review of previous reports as they relate to the
Energy Cluster in Vermont.

Vermont’s Energy Future — 2011 Comprehensive Energy Plan

There is potential to grow the alternative energy aspect of the Energy Cluster as the State intends to
grow the use of renewable energy setting a goal of 90% of the state’s energy coming from
renewable sources by 2050. The Comprehensive Energy Plan recognizes the impact that pursuing
alternative and renewable energy sources could have on the local economy in terms of job creation
and keeping dollars closer to home. %

The Comprehensive Plan notes the importance of developing and implementing Plug-in Electric
Vehicle (PEV) infrastructure to support the use of PEV’s throughout the state.?®

The Green Economy and Environmental Enterprises in Vermont: Opportunities for the 215 Century

This report was prepared by the Snelling Center for Government and the Greater Burlington
Industrial Corporate to identify ways to advance the green economy in Vermont. The Energy Cluster
can fall into the green economy in terms of the need to support innovation, research and
development, and entrepreneurial activities related to energy. The report notes the importance of
raising “Vermont’s profile as a hub of environmental integrity, innovation and opportunity” which
can be done through the development of alternative energy sources.

The Clean Energy Development Fund

A review of Vermont’s Clean Energy Development Fund was also conducted. The CEDF was created
in 2005 with the purpose of “increasing the development and deployment of cost-effective and
environmentally sustainable electric power resources — primarily with respect to renewable energy
resources, and the use of combined heat and power technologies - in Vermont.”?” They offer
funding opportunities to businesses and organizations involved in clean energy projects. During
2012, over $5.7 million was awarded to projects across the state. The CEDF plays a role in
advancing the development of renewable energy technologies including PV, solar thermal, wind
systems, and biomass projects. 2

25 Vermont’s Energy Future — 2011 Comprehensive Energy Plan.
http://publicservice.vermont.gov/sites/psd/files/Pubs Plans Reports/State Plans/Comp Energy Plan/2011/CEP%
200verview%20Page Final%5B1%5D.pdf
% |bid
27 Clean Energy Development Fund website. http://publicservice.vermont.gov/topics/renewable energy/cedf
28 Clean Energy Development Fund Annual Report to the Vermont Legislature, Fiscal Year 2012.
http://publicservice.vermont.gov/sites/psd/files/CEDF%20Annual%20Report FY%202012.pdf
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Food Production and Value Added Processing

Cluster Description

The Food Production and Value Added Processing Cluster, which is defined as the production,
processing, and distribution of agricultural products, is an industry that has been important in the state
of Vermont especially as it relates to specialized food production and the increased demand for product
diversification. The food manufacturing and processing industry is a major part of the Vermont economy
with a number of nationally recognized brands that have manufacturing operations in Vermont,
including Ben and Jerry’s ice cream, Magic Hat brewery, Cabot cheese, Green Mountain Coffee and
more. There are a number of facilities throughout Vermont that offer facilities to food production
entrepreneurs such as Vermont Food Venture Center which is a multi-use processing facility that
provides incubation and support services such as recipe and process development, co-packing services,
value added processing for farms and other assistance. These types of incubators and test kitchens help
further the Food Production and Value Added Processing Cluster which is filled with small businesses
that may not have the capacity to rent their own facilities but need access in order to perfect their
process, expand their offerings, and sell to the public.

The State has a long history of farming and agriculture but recently there has been a movement for
farmers to begin diversifying their products to make them more marketable. The chance for farmers to
get into niche product markets can help them earn a higher premium on their products and thus
increase their odds of survival in this era of conventional farming and government subsidies for large
farms. The State’s reputation for high quality agricultural products could very well prove to be helpful to
build a brand around food that is “Made in Vermont”.

As part of this cluster analysis the Farm-to-Plate Strategic Plan and the Vermont Food System Atlas was
reviewed. Specific attention was paid to the strategic goals and objectives identified in that plan as well
as the vast research that was conducted. This cluster analysis will build off of that research.

The following table contains a list of the industries included in this analysis of the Food Production and
Value Added Processing Cluster.**Note that we recognize that not all industry subsectors, below, are
present in a meaningful way in the state.

Food Production and Value Added Processing Cluster

MAlles Description
Code P

111000 Crop Production

112000 Animal Production

115111 Cotton Ginning

115112 Soil Preparation, Planting, and Cultivating

115113 Crop Harvesting, Primarily by Machine

115114 Postharvest Crop Activities (except Cotton Ginning)

2% Note: The Farm-to-Plate Strategic Plan that was created for Vermont uses a different definition to describe the
Agriculture Cluster. Our analysis focuses strictly on the actual growing of the inputs and the manufacturing of the
value added goods and does not include distribution systems, restaurants, or any other aspects of the food system.
While we recognize the important role that restaurants play in the food system, this analysis does not include
“Restaurants” in the cluster because it would be difficult to separate out the restaurants that are truly a part of the
state’s food system (example Claire’s in Hardwick) and those that are not (example Subway or 99 Restaurant). The
analysts have reviewed the material in the Farm-to-Plate Strategic Plan, recognize its importance, and have used it
in developing the findings of the cluster.

30EMSI combines all NAICS categories under 111 (Crop production) and 112 (Animal production) under a single
code, 11A000, due to the paucity of detailed and complete agricultural employment data, as well as for
compatibility with categories used for input-output modeling.
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115115
115116
311111
311119
311211
311212
311213
311221
311222
311223
311225
311230
311311
311312
311313
311320
311330
311340
311411
311412
311421
311422
311423
311511
311512
311513
311514
311520
311611
311612
311613
311615
311811
311812
311813
311821
311822
311823
311830
311911
311919
311920
311930
311941
311942
311991
311999
312111
312112
312113

Farm Labor Contractors and Crew Leaders

Farm Management Services

Dog and Cat Food Manufacturing

Other Animal Food Manufacturing

Flour Milling

Rice Milling

Malt Manufacturing

Wet Corn Milling

Soybean Processing

Other Oilseed Processing

Fats and Oils Refining and Blending

Breakfast Cereal Manufacturing

Sugarcane Mills

Cane Sugar Refining

Beet Sugar Manufacturing

Chocolate and Confectionery Manufacturing from Cacao Beans
Confectionery Manufacturing from Purchased Chocolate
Nonchocolate Confectionery Manufacturing

Frozen Fruit, Juice, and Vegetable Manufacturing
Frozen Specialty Food Manufacturing

Fruit and Vegetable Canning

Specialty Canning

Dried and Dehydrated Food Manufacturing

Fluid Milk Manufacturing

Creamery Butter Manufacturing

Cheese Manufacturing

Dry, Condensed, and Evaporated Dairy Product Manufacturing
Ice Cream and Frozen Dessert Manufacturing

Animal (except Poultry) Slaughtering

Meat Processed from Carcasses

Rendering and Meat Byproduct Processing

Poultry Processing

Retail Bakeries

Commercial Bakeries

Frozen Cakes, Pies, and Other Pastries Manufacturing
Cookie and Cracker Manufacturing

Flour Mixes and Dough Manufacturing from Purchased Flour
Dry Pasta Manufacturing

Tortilla Manufacturing

Roasted Nuts and Peanut Butter Manufacturing

Other Snack Food Manufacturing

Coffee and Tea Manufacturing

Flavoring Syrup and Concentrate Manufacturing
Mayonnaise, Dressing, and Other Prepared Sauce Manufacturing
Spice and Extract Manufacturing

Perishable Prepared Food Manufacturing

All Other Miscellaneous Food Manufacturing

Soft Drink Manufacturing

Bottled Water Manufacturing

Ice Manufacturing
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312120 Breweries

312130 Wineries

312140 Distilleries

312210 Tobacco Stemming and Redrying

312221 Cigarette Manufacturing

312229 Other Tobacco Product Manufacturing

325311 Nitrogenous Fertilizer Manufacturing

325312 Phosphatic Fertilizer Manufacturing

325314 Fertilizer (Mixing Only) Manufacturing

325320 Pesticide and Other Agricultural Chemical Manufacturing

333111 Farm Machinery and Equipment Manufacturing

333112 Lawn and Garden Tractor and Home Lawn and Garden Equipment Manufacturing
333294 Food Product Machinery Manufacturing

423820 Farm and Garden Machinery and Equipment Merchant Wholesalers
424510 Grain and Field Bean Merchant Wholesalers

424520 Livestock Merchant Wholesalers

424590 Other Farm Product Raw Material Merchant Wholesalers

424910 Farm Supplies Merchant Wholesalers

Summary and Conclusions

Assets

Good fit for Vermont in terms of brand, values, image and overall historic workforce and
networks. Strong fit with Vermont’s strength in growing independent “grow your own”
businesses as well as culture of self-reliance.

Good fit for Vermont in terms of brand, values, image and overall historic workforce and
networks.

Organization support for the industry through the Farm to Plate Network and Vermont Food
System Atlas.

An increase in demand for organic, healthy, and locally produced goods has supported the
growth of niche food producers throughout Vermont. The market has supported increasing
opportunities for producers and entrepreneurs throughout the state and has led to sustainable
smaller companies as well as large well known, national brands.

The evidence exists to suggest that small, “mom and pop” type of specialty manufacturing
companies are attracted to Vermont and New Hampshire due to the historic focus on
agriculture.

Literature research and data point to the fact that the greenhouse industry (as a subsector of
agriculture) could be a potential target for the State.

“Made in Vermont” brand is recognizable and, if enhanced and promoted regionally, could lead
to increased pricing power and hence profit margins for producers throughout the State.

Good access to raw materials for a variety of food production and value added processing.

Existing “Farm to Plate Strategic Plan” that provides detailed assessment and strategies for the
State.
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e Historic and projected growth in the cluster particularly in beverages such as Coffee and Tea
Manufacturing, Breweries, and Wineries. We recognize that growth in the Coffee and Tea
Manufacturing industry is likely driven by Green Mountain Coffee Roasters.

e Continued support of food production entrepreneurs throughout the state through incubators,
test kitchens, and co-op facilities.

e Vermont’s maple syrup production is the largest in the United States and is a very fast growing
sector. 3!

e Internationally known producer of artisanal cheeses and unique training programs including
through Jasper Hill.

e The Vermont Higher Education Food System Consortium will grow capacity for Vermont to be a
world class destination for food and food system management.

e Vermont slaughterhouses practice humane handling which is unique and appreciated by certain
consumers.

Challenges

e Cost barrier of locally produced, small-scale production. This can be a disadvantage for
consumers, making it difficult for producers to compete.

e (Climate change and extreme weather can severely impact annual crop production.

e Increasing centralization of the food industry under major umbrellas make it difficult for small
operations to compete.

e Concentration of industry growth and employment in a few specific companies on the food
manufacturing side and concentration of dairy acreage on the agriculture side. This tends to
skew the data and overstate opportunities in cluster.

e Low wages and seasonal work associated with this industry can make it unattractive to workers,
putting a strain on organizations looking to fill positions.

Data Findings

In 2013, employment in the Food Production and Value Added Processing Cluster in Vermont totaled
11,666, or 3.27% of total employment in Vermont in 2013. Note that counting employees in the Food
Production and Value Added Processing Cluster is difficult due to the seasonality and variety of
classifications that farmers and food production firms use. The data collected from EMSI is
complemented by information pulled from the United States Department of Agriculture Census.

In 2007, the latest year for which the Agriculture Census data is available, there were just under 7,000
farms in Vermont with an average size of 177 acres. The EMSI data reports there are 587
establishments operating under the Food Production and Value Added Processing Cluster, including
animal and crop production, breweries, distilleries, food manufacturing, etc.

In terms of industry concentration, as measured by national location quotients, there are quite a few
industries within this cluster that have a concentration significantly above the national average,
including Animal Production (3.04), Coffee and Tea Manufacturing (31.11), Confectionery Manufacturing

3lhttp://www.nass.usda.gov/Statistics_by_State/New_England_includes/Publications/0605mpl.pdf
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from Purchased Chocolate (4.66), Cheese Manufacturing (3.07), Breweries (4.00), Food Product
Machinery Manufacturing (2.49), and others.

Between 2008 and 2013, the Food Production Cluster increased employment by 16% (1,594 jobs). Gains
were driven primarily by Coffee and Tea Manufacturing (930 jobs gained), Fluid Milk Manufacturing and
Ice Cream and Frozen Dessert Manufacturing also saw growth during this period. Overall the Food
Production Cluster growth is expected to slow somewhat by 2023, with a 5% increase projected, or 617
jobs, to be added between 2013 and 2023.32 Employment increases are projected to be led by Coffee
and Tea Manufacturing, projected to gain over 650 jobs (note that this projected increase is based on
historic growth at Green Mountain Coffee Roasters).

In 2013, top occupations in the Food Production Cluster include Farmers, Ranchers, and Other
Agricultural Managers (2,417 jobs), Farmworkers and Laborers, Crop, Nursery, and Greenhouse (1,432
jobs), and Packaging and Filling Machine Operators and Tenders (999 jobs).

Between 2013 and 2023, occupation growth in the Food Production Cluster is projected to be driven by
Farmworkers and Laborers (121 jobs to be gained), Packaging and Filling Machine Operators and
Tenders (60 jobs to be gained), and Bakers (46 jobs to be gained).

Wages in the Food Production Cluster are typically lower than the average wage of $38,401 across all
industries in Vermont in 2013. In fact, only two of the top 20 occupations in the Food Production
Cluster had higher wages than the average for Vermont as a whole in 2013. Most occupations in the
Food Production Cluster require only on-the-job training, but as farm and production work becomes
more technical, the amount of training required for these positions will likely shift as well.

Existing Conditions

Food Production and Value Added Processing Cluster - Current Employment and Establishments

% of Emp.
0,
NAICS Description AT /59 VT i 9 per LQ
Jobs Cluster Est.
Jobs Est.
112000 Animal Production 3,107 26.63% 0.87% 180 17 3.04
111000 Crop Production 1,451 12.44% 0.41% 102 14  0.76
311920 Coffee and Tea Manufacturing 1,315 11.27% 0.37% 4 329 31.11
311511  Fluid Milk Manufacturing 833 7.14% 0.23% 11 76  6.68
il sy | B8 CIEEM SN FTEZEN JEsEEr! 614  526% 0.17% 5 123 12.60
Manufacturing
311812 Commercial Bakeries 435 3.73% 0.12% 27 16 1.41
311811 Retail Bakeries 403 3.45% 0.11% 26 16 2.07
115115 E:;?efbor Cloniraeios frd G 390  3.34% 0.11% 2 195 056
311119 Other Animal Food Manufacturing 363 3.11% 0.10% 16 23 493
311330 Confectionery Manufacturing from 337 289%  0.09% 12 28 466
Purchased Chocolate
311513 Cheese Manufacturing 305 2.61% 0.09% 16 19 3.07
312120 Breweries 293 2.51% 0.08% 12 24 4.00
Apepry | (I EIE (CEIBIEn LTI S 242 2.07% 0.07% 33 7 099

Equipment Merchant Wholesalers

32 Note that this figure differs from the Farm-to-Plate estimate because of the industries included in the cluster
definition. Also, EMSI on employment data is used throughout this CEDS Targeted Cluster Analysis to allow for
consistency across sectors. The Farm-to-Plate Study uses different data sources for the Cluster as a whole and for
sub-sectors. Therefore this Targeted Cluster Analysis may underestimate growth in the Cluster overall and some
sub-sectors within the cluster.
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Farm Supplies Merchant

424910 (e SR 200 1.71%  0.06% 29 7 075
115112 gﬁ'l'ﬂs;fiﬂgrat'o”’ Rlanting, and 158  1.35%  0.04% 9 18 2.07
312130  Wineries 156  1.34%  0.04% i 14 133
311813 Frozen Cakes, Pies, and Other 138 1.18%  0.04% 1 138 511
Pastries Manufacturing
311612 Meat Processed from Carcasses 111 0.95% 0.03% 7 16 0.42
311999 f/l"aglj?aegtm:z‘;e”a”eous Food 106 091%  0.03% 5 21 1.62
333294 ;Oa%dufz L‘;S‘r*iﬁ;'v'a‘:h'”ery 102 0.87% 0.03% 2 51  2.49
311514 DY, Condensed, and Evaporated 81  0.69% 0.02% 1 81 2.30

Dairy Product Manufacturing
311821 Cookie and Cracker Manufacturing 77 0.66%  0.02% 8 10 0.97
Animal (except Poultry)

311611 . 75 0.64% 0.02% 5 15 0.22
Slaughtering

311412 Frozen Specialty Food 48 041% 0.01% 2 24 0.36
Manufacturing

311421  Fruit and Vegetable Canning 42 0.36% 0.01% 6 7 0.29

311991 Fenshable Prepared Food 36 031% 0.01% 6 6 042
Manufacturing

312113 Ice Manufacturing 35 0.30% 0.01% 1 35 2.05

cpgmna | elizer Dilkdne Ol 32 027% 0.01% 4 8 161
Manufacturing

424520 Livestock Merchant Wholesalers 26 0.22% 0.01% 5 5 0.58

424510 Grain and Field Bean Merchant o4 021%  0.01% > 12 0.21
Wholesalers

311111 Dog and Cat Food Manufacturing 21 0.18% 0.01% 5 0.41

Gz | DS ElE sty 18 0.15% 0.01% 5 4 043
Manufacturing

s | Sy e, e 17 015%  0.00% 3 6 059
Machine

312140 Distilleries 14 0.12%  0.00% 4 4 0.72

115116 Farm Management Services 12 0.10%  0.00% 3 4 0.25

311919 Other Snack Food Manufacturing 12 0.10% 0.00% 4 3 0.15

Food Production and Value Added 11,666 100.00%  3.27% 587 20

Processing Total
Source: QCEW Employees, Non-QCEW Employees & Self-Employed - EMSI 2013.4 Class of Worker
Note: Industries with fewer than 10 employees not included

Industry Data
Historic 2008-2013

Food Production and Value Added Processing Cluster - Historic Growth

- 2008 2013 # %
NS LS ilel Jobs Jobs Change Change
311920 Coffee and Tea Manufacturing 385 1,315 930 242%
311511  Fluid Milk Manufacturing 633 833 200 32%
311520 Ice Cream and Frozen Dessert Manufacturing 453 614 161 36%
311119 Other Animal Food Manufacturing 251 363 112 45%
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311811 Retail Bakeries 301 403 102 34%

312130 Wineries 58 156 98 169%
312120 Breweries 211 293 82 39%
333294 Food Product Machinery Manufacturing 21 102 81 386%
115115 Farm Labor Contractors and Crew Leaders 310 390 80 26%
111000 Crop Production 1,379 1,451 72 5%
311812 Commercial Bakeries 368 435 67 18%
115112  Soil Preparation, Planting, and Cultivating 100 158 58 58%
311611 Animal (except Poultry) Slaughtering 26 75 49 188%
311999 All Other Miscellaneous Food Manufacturing 64 106 42 66%

Frozen Cakes, Pies, and Other Pastries

311813 . 98 138 40 41%
Manufacturing
311612 Meat Processed from Carcasses 91 111 20 22%
311821 Cookie and Cracker Manufacturing 60 77 17 28%
311111 Dog and Cat Food Manufacturing 11 21 10 91%
312140 Distilleries <10 14 9 180%
115116 Farm Management Services <10 12 7 140%
325314  Fertilizer (Mixing Only) Manufacturing 25 32 7 28%
424510 Grain and Field Bean Merchant Wholesalers 18 24 6 33%
115113 Crop Harvesting, Primarily by Machine 12 17 5 42%
311991 Perishable Prepared Food Manufacturing 34 36 2 6%
311340 Nonchocolate Confectionery Manufacturing 23 18 (5) -22%
312113 Ice Manufacturing 45 35 (10) -22%
424520 Livestock Merchant Wholesalers 40 26 (14) -35%
311941 Mayonnaise, Dres_sing, and Other Prepared o5 <10 (20) -80%
Sauce Manufacturing
312112 Bottled Water Manufacturing 28 <10 (23) -82%
424590 \C/)\}Eer Farm Product Raw Material Merchant 30 <10 (25) -83%
olesalers
311919 Other Snack Food Manufacturing 38 12 (26) -68%
311421  Fruit and Vegetable Canning 72 42 (30) -42%
311330 Confectionery Manufacturing from Purchased 373 337 (36) -10%
Chocolate
423820 Farm and Garden Machinery and Equipment 279 242 37) -13%
Merchant Wholesalers
424910 Farm Supplies Merchant Wholesalers 239 200 (39) -16%
112000 Animal Production 3,150 3,107 (43) -1%
311513 Cheese Manufacturing 377 305 (72) -19%
311412 Frozen Specialty Food Manufacturing 165 48 (117) -71%
311514 Dry, Condensed, and Evaporated Dairy Product 235 81 (154) -66%

Manufacturing
Food Production and Value Added Processing Total 10,072 11,666 1,594 16%

Source: QCEW Employees, Non-QCEW Employees & Self-Employed - EMSI 2013.4 Class of Worker
Note: Industries with fewer than 10 employees in 2008 and 2013 not included. For industries with fewer
than 10 employees in only one year, analyst assumes 5 employees for purposes of calculation.
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Projected 2013-2023

Food Production and Value Added Processing Cluster - Projected Growth

- 2013 2023 # %

NAIES DESE|PHEln Jobs Jobs Change Change
311920 Coffee and Tea Manufacturing 1,315 1,974 659 50%
115112  Soil Preparation, Planting, and Cultivating 158 232 74 47%
312120 Breweries 293 346 53 18%
312130 Wineries 156 207 51 33%
111000 Crop Production 1,451 1,496 45 3%
311811 Retail Bakeries 403 446 43 11%
311999  All Other Miscellaneous Food Manufacturing 106 141 35 33%
311612 Meat Processed from Carcasses 111 141 30 27%
311812 Commercial Bakeries 435 464 29 7%
333294  Food Product Machinery Manufacturing 102 130 28 27%
311119 Other Animal Food Manufacturing 363 386 23 6%
311611 Animal (except Poultry) Slaughtering 75 95 20 27%
311821 Cookie and Cracker Manufacturing 77 97 20 26%
311520 Ice Cream and Frozen Dessert Manufacturing 614 632 18 3%
115115 Farm Labor Contractors and Crew Leaders 390 406 16 4%
423820 Farm and Garden Machinery and Equipment 242 257 15 6%

Merchant Wholesalers
312113 Ice Manufacturing 35 48 13 37%
115113 Crop Harvesting, Primarily by Machine 17 29 12 71%
311813 Frozen Cak_es, Pies, and Other Pastries 138 149 11 8%

Manufacturing
424510 Grain and Field Bean Merchant Wholesalers 24 33 9 38%
311111 Dog and Cat Food Manufacturing 21 28 7 33%
325314  Fertilizer (Mixing Only) Manufacturing 32 35 3 9%
115116 Farm Management Services 12 13 1 8%
311340 Nonchocolate Confectionery Manufacturing 18 17 () -6%
311919 Other Snack Food Manufacturing 12 <10 @) -58%
311991 Perishable Prepared Food Manufacturing 36 29 (7) -19%
312140 Distilleries 14 <10 9 -64%
424520 Livestock Merchant Wholesalers 26 16 (20) -38%
311330 gﬁnfectionery Manufacturing from Purchased 337 302 (35) -10%

ocolate

311511  Fluid Milk Manufacturing 833 798 (35) -4%
311421  Fruit and Vegetable Canning 42 <10 (37) -88%
311412 Frozen Specialty Food Manufacturing 48 <10 (43) -90%
311513 Cheese Manufacturing 305 258 47 -15%
424910 Farm Supplies Merchant Wholesalers 200 150 (50) -25%
311514 Dry, Conde_nsed, and Evaporated Dairy Product 81 <10 (76) -94%

Manufacturing
112000 Animal Production 3,107 2,887 (220) -7%
Food Production and Value Added Processing Total 11,666 12,283 617 5%

Source: QCEW Employees, Non-QCEW Employees & Self-Employed - EMSI 2013.4 Class of Worker
Note: Industries with fewer than 10 employees in 2013 and 2023 not included. For industries with fewer
than 10 employees in only one year, analyst assumes 5 employees for purposes of calculation.
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Occupation Data

Food Production and Value Added Processing Cluster - Occupation Analysis (20 largest)

2013 Annual

SOC Occupation Jobs Wages

Education Required

Farmers, Ranchers, and Other Work experience in a related

LTS Agricultural Managers Cr 24 occupation
45.009p armworkers and Laborers, Crop, 1,432 $23.,180 Short-term on-the-job
Nursery, and Greenhouse training
51-9111 Packaging and Filling Machine 999 $27.440 qugrate-term on-the-job
Operators and Tenders training
51-3092 Food Batchmakers 389  $25060 onorttermon-the-job
training
51-3011 Bakers 326 g$22,780 -ong-termon-the-job
training
53.3032 eavy and Tractor-Trailer Truck 266 $34.820 Short-term on-the-job
Drivers training
Separating, Filtering, Clarifying, i e
51-9012 Precipitating, and Still Machine 260 $33920 ioderate-term on-the;ob
Setters, Operators, and Tenders g
First-Line Supervisors of Work experience in a related
51-1011 Production and Operating 211 $51,580 P
occupation
Workers
Sales Representatives, Wholesale Moderate-term on-the-iob
41-4012 and Manufacturing, Except 192 $49,740 trainin J
Technical and Scientific Products 9
53-3031 Driver/Sales Workers 173 $21,720 tsrgic;]ritr;;erm el
53-7064 Packers and Packagers, Hand 161 $21,440 tsrgicr)1 ritl;';erm e e
45-2041 Graders and Sorters, Agricultural 158 $19,200 Short-term on-the-job
Products training
Laborers and Freight, Stock, and Short-term on-the-job
53-7062 Material Movers, Hand 157 I8 training
45-2093 Farmworkers, Farm, Ranch, and 153 $21.220 Short-term on-the-job
Aquacultural Animals training
43-3031 Boo!<_keepmg, Accounting, and 142 $33,200 quferate—term on-the-job
Auditing Clerks training
49.9071 Maintenance and Repair Workers, 141 $33,840 Moderate-term on-the-job
General training
45-2091 Agricultural Equipment Operators 132 $20,080 tsrgionritr;;erm e e
51.3099 ood Processing Workers, All 131 $21.240 Moderate-term on-the-job
Other training
Food and Tobacco Roasting, :
51-3091 Baking, and Drying Machine 110 $22,800 Moderate-term on-the-job
training
Operators and Tenders
53-7051 Industrial Truck and Tractor 108 $29.820 Short-term on-the-job
Operators training

Source: QCEW Employees, Non-QCEW Employees & Self-Employed - EMSI 2013.4 Class of Worker
Note: Annual wages based on 2,000 hours per year
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Historic 2008-2013

Food Production and Value Added Processing Cluster - Historic Occupation Growth (Top 20 Largest

. 2008 2013 o
SOC Occupation Jobs Jobs # Change % Change
Total All Cluster Occupations 9,671 11,181 1,452 15%
51-9111 Packaging and Filling Machine Operators 738 999 261 3506
and Tenders
45-2092 Farmworkers and Laborers, Crop, 1,260 1,432 172 14%
Nursery, and Greenhouse
51-3092 Food Batchmakers 315 389 74 23%
51-3011 Bakers 252 326 74 29%
Graders and Sorters, Agricultural 0
45-2041 Products 95 158 63 66%
Separating, Filtering, Clarifying,
51-9012 Precipitating, and Still Machine Setters, 201 260 59 29%
Operators, and Tenders
53-3032 Heavy and Tractor-Trailer Truck Drivers 212 266 54 25%
51-1011 Flrst-Llpe Supervisors of Production and 159 211 52 33%
Operating Workers
i Food and Tobacco Roasting, Baking, and .
Sl Drying Machine Operators and Tenders 2 110 38 53%
53-3031 Driver/Sales Workers 136 173 37 27%
51-9199 Production Workers, All Other 65 98 33 51%
51-3099 Food Processing Workers, All Other 99 131 32 32%
41-1011 First-Line Supervisors of Retail Sales 35 61 26 74%
Workers
53-7064 Packers and Packagers, Hand 136 161 25 18%
49-9071 Maintenance and Repair Workers, 116 141 o5 2204
General
49-9041 Industrial Machinery Mechanics 81 106 25 31%
43-3031 gcljec;il;eepmg, Accounting, and Auditing 118 142 24 20%
51-2092 Team Assemblers 77 100 23 30%
51-9061 Inspectc_)rs, Testers, Sorters, Samplers, 67 87 20 30%
and Weighers
39-2021 Nonfarm Animal Caretakers 54 74 20 37%

Source: QCEW Employees, Non-QCEW Employees & Self-Employed - EMSI 2013.4 Class of
Worker

Projected 2013-2023

Food Production and Value Added Processing Cluster - Projected Occupation Growth (Top 20 Largest

Growth)
. 2023
SOC Occupation 2013 Jobs Jobs # Change % Change
Total All Cluster Occupations 11,181 11,763 582 5%
45-2092 Farmworkers and Laborers, Crop, 1,432 1,553 121 8%
Nursery, and Greenhouse
51-9111 Packaging and Filling Machine Operators 999 1,059 60 6%
and Tenders
51-3011 Bakers 326 372 46 14%
53-7064 Packers and Packagers, Hand 161 200 39 24%
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51-3092 Food Batchmakers 389 421 32 8%

49-9041 Industrial Machinery Mechanics 106 136 30 28%

51-9199 Production Workers, All Other 98 123 25 26%

39-2021 Nonfarm Animal Caretakers 74 97 23 31%
Separating, Filtering, Clarifying,

51-9012 Precipitating, and Still Machine Setters, 260 282 22 8%

Operators, and Tenders

First-Line Supervisors of Production and
Operating Workers

53-7051 Industrial Truck and Tractor Operators 108 129 21 19%
Laborers and Freight, Stock, and Material

51-1011 211 232 21 10%

53-7062 157 177 20 13%
Movers, Hand

53-3032 Heavy and Tractor-Trailer Truck Drivers 266 284 18 7%

39-2011 Animal Trainers 81 98 17 21%

51-2092 Team Assemblers 100 116 16 16%

45-2041 Graders and Sorters, Agricultural 158 172 14 9%
Products

51-9061 Inspectqrs, Testers, Sorters, Samplers, 87 101 14 16%
and Weighers

51-9023 Mixing and Blending Machine Setters, 60 74 14 23
Operators, and Tenders

i Food and Tobacco Roasting, Baking, and o
SlEEie, Drying Machine Operators and Tenders L 123 e Lo
41-1011 First-Line Supervisors of Retail Sales 61 74 13 21%

Workers
Source: QCEW Employees, Non-QCEW Employees & Self-Employed - EMSI 2013.4 Class of
Worker

Market Research

The Food Production and Value Added Processing Cluster has seen growth over the last 5 years and is
projected to continue to grow in terms of the number of employees. Similar to the Forestry and Wood
Products Industry, this cluster has a particularly important role for Vermont in that agriculture is part of
the history of the State and residents are proud of that history. In addition, many residents are
committed to purchasing local/state produced goods and find value in paying for products produced
locally. Also, similar to the Forestry and Wood Products Cluster, the “Made in Vermont” seal holds
weight for people out of state who associate that label with “high quality”, which therefore increases
the price they are willing to pay.

Typically, access to raw materials and customers is equally important to food manufacturing firms, but
some site selectors are noting that there has been a shift recently where access to raw materials has
become more important and proximity to regional markets has become less important in the food
manufacturing supply chain. This trend of locating closer to the raw materials can be seen particularly in
larger establishments with a national market, which are more likely to locate near their raw materials.
Smaller establishments that have a more local or regional market still find it important to locate near
their customers and build that relationship of “being local”.3

The skills required for farming and food production are continually changing and requiring more and
more technical expertise. It can be difficult for owners to find employees that have the skills and desire
to work in the agriculture and food production industry. The State offers academic programs for

33 U.S. Food Processing Subsector Structure and Trends. Expansion Solutions Magazine.
http://expansionsolutionsmagazine.com/010_foodprocessing
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students of agriculture to help them create new businesses and provide the necessary workforce to
support agriculture and food production industries. For example, the Vermont Technical College in
Randolph offers a two-year academic program known as Agribusiness Management Technology which
teaches students who are interested in pursuing careers that serve the agriculture industry. Students
who graduate from this program may then apply to the Farm and Agricultural Resource Management
Stewards (F.A.R.M.S.) program offered with UVM. These programs focus the basics of animal and plant
management and also provide business and communication skills training to help those starting a new
operation or diversifying into new areas of focus to be successful.3

The Vermont Higher Education Food System Consortium is an exciting new venture being undertaken
through a collaboration of six educational institutions including: Green Mountain College, Sterling
College, University of Vermont, Vermont Law School and Vermont Technical College. This partnership
will allow the organizations to pool resources, share faculty, internships, and courses to attract students
from across the country to Vermont and create recognition as an epicenter for local food-systems.

The following information is pulled from the most recent Census of Agriculture conducted by the United
States Department of Agriculture. The 2007 Census of Agriculture includes information on a wide variety
of topics related to agriculture in the United States and breaks down some important indicators to the
County and State level. Some of the establishment and employment information in this section is
different than presented above due to different reporting requirements between the agencies that
make up the source data, difference in categorization by the agencies, and due to fact that the above
data is also focused on the cluster as a whole and includes non-farm based employment.

The table below highlights some farming related indicators including total number of farms, amount of
harvested croplands and other statistics between 1997 and 2007. The number of farms decreased
between 1997 and 2002 but has increased slightly since 2002. The average size of farms, in acres, has
decreased since 1997 to 177 acres, while total farm production expenses have increased.

2007 Agriculture Census

1997 2002 2007

Total Farms 7,063 6,571 6,984
Total Harvested Cropland (acres) 632,339 567,509 516,624
Awerage Size of Farms (acres) 186 189 177
Average Age of Principal Operator (years) 52.70 53.90 56.50
Total Farm Production Expenses $ 390,196 $ 427,717 $ 549,904
Net Cash Farm Income of the Operations NA $ 101,678,000 $ 159,346,000

Average per farm NA $ 15,462 $ 22,816

Source: 2007 Census of Agriculture, USDA Table 1- Historical Highlights, USDA Table 4 - Net Cash Farm
Income of Operations and Operators

The second table shows the total number of farms as reported by the USDA, total hired help (does not
include the farm owners), and the breakdown of the number of workers on the farm. Nearly 75% of all
farms have fewer than 4 workers.

“Agribusiness Management Technology website. http://www.vtc.edu/interior.php/pid/4/sid/26/tid/549
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2007 Agriculture Census

Farms % of Farms
Number 1,884 100%
Farms with 1 Worker 585 31%
Farms with 2 Workers 368 20%
Farms with 3 or 4 Workers 413 22%
Farms with 5 to 9 Workers 355 19%
Farm with 10 or More Workers 185 10%

Source: 2007 Census of Agriculture, USDA Table 7- Hired Farm Labor

Workers % of Workers

8,434 100%
585 7%
732 9%

1,422 17%

2,295 27%

3,329 39%

Finally, the following table shows the breakdown of the farm outputs by product.

Farm Outputs

Good Farms
Beef Cows (number) 1,048
Milk Cows (number) 1,219
Corn for Grain (acres) 71
Corn for Silage or Greenchop (acres) 674
Wheat for Grain, all (acres) 9
Oats for Grain (acres) 12
Soybeans for Geans (acres) 21
Vegetables Harvested for Sale (acres) 494
Land in Orchards (acres) 310

Source: 2007 Census of Agriculture, USDA

Number/Acres
10,002
139,719
5,368
87,403
379
211
2,011
3,927
3,547

Examples of companies operating under this cluster include Rhino Foods, Agri-Mark, Maple Grove Farms
of Vermont, The Grafton Village Cheese Company, Long Trail Brewing Company, Pepsi-Cola Bottling,
Neshobe River Whisky, Honora Winery & Vineyard, Sentinel Pine Orchards, Green Mountain Orchards,
Thomas Dairy, and Mountain Mozzarella.

Insights from Previous Reports

The following is an overview of information from a review of previous reports as they relate to the Food
Production and Value Added Processing Cluster in Vermont.

Farm to Plate Strategic Plan

The agriculture industry, related food production industries, and sustainable food movement are all
very important to the State of Vermont in terms of the economy, state values, perception, and
community spirit. The Farm to Plate strategic plan and associated website and networks highlight
the amount of work being attempted and accomplished to support the food industry and all of its
various pathways, companies, establishments and organizations. The Plan notes that the “food”

The Farm to Plate Strategic Plan highlights 25 goals, including:

industry in Vermont can provide strengthened local economies, maintain the working landscapes,
and protect the natural resources of the State.

Increase consumption of Vermont-produced foods by Vermonters and regional consumers,
including in institutional settings

Identify ways to reduce the cost of farm inputs for farmers including creating options for
farmers to reduce their production expenses and making agricultural lands and soils available
and affordable for future generations.
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Increasing local food production for all types of markets, including Vermont’s dairy industry, and
making the majority of farms profitable with Vermonters having a better understanding of how
to obtain and prepare nutritional food.

Expand Vermont’s food processing and manufacturing capacity to meet the needs of a growing
food system.

Create a sufficient supply of all scales and types of on-farm commercial storage, aggregation,
telecommunications, and distribution services to meet the needs of increasing year-round food
production and consumer demand.

Make local food available at all Vermont market outlets.

Divert organic materials from farms away from landfills to be used to produce compost,
fertilizer, animal feed, feedstock for anaerobic digesters, and other agricultural products.

Provide all Vermonters with access to fresh, nutritionally balanced food that they can afford.

Offer a wide range of curricula, certificate, degree programs at Vermont K-12 schools, Career
and Technical Education Centers and institutions of higher learning. Conduct research aimed at
meeting the needs of Vermont’s food system.

Increase the number of locally owned and operated food system businesses. These
establishments should provide safe and welcoming working conditions, livable wages, and have
access to a skilled and reliable workforce.

Provide business planning and technical assistance to Vermont’s food system businesses that is
coordinated, strategic and accessible.

Provide food system entrepreneurs with access to capital to meet their needs and work with
private foundations, state, and federal funding sources to coordinate and leverage available
resources.

Minimize the use of fossil fuels and maximize use of renewable energy by food system
enterprises.

Ensure regulations and enforcement capacity meet food safety requirements, be scale
appropriate, and enable Vermont food system enterprises to succeed in all markets.

All levels of government should support and celebrate Vermont’s food system and champion it
as an economic development driver.
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Forestry and Wood Products Cluster

Cluster Description

The Forestry and Wood Products Cluster, including both primary and secondary product manufacturing,
has been a historically important cluster for the State. The annual contribution of forest-based
manufacturing and forest-related recreation and tourism is over $1.5 billion to the Vermont
economy.®The resources of the northern forest and throughout New England have created a cluster of
industry operations (production, logging, and paper mill) that have employed residents for generations.

The forest and wood products industry consists of companies engaged in operating timber tracts,
nurseries, seeding, reforestation, and harvesting timber and other forest products. The industry also
includes related services, such as cutting, logging, transporting, estimating and other forest
management services. Products manufactured include lumber, plywood, flake board, chips, sawdust,
wood flooring, shingles, tiles, millwork, laminated veneer, fencing and other primary wood products.®
Also included in this industry are paper and pulp manufacturers and other pulp related product
manufacturing such as cardboard.

There are three subsectors of the Forestry and Wood Products Cluster including: 1) furniture and
interior renovation product manufacturing, 2) pallets and plywood production, and 3) pulp and paper
product manufacturing. There has been a decrease in jobs in these subsectors due to increased
automation. However, the increase in automation requires that the employees have more technical
skills and they can therefore demand higher wages.

The following table contains a list of the industries included in this analysis of the Forestry and Wood
Products Cluster.

Forestry and Wood Products Cluster

NAICS
Code

113110 Timber Tract Operations

113210 Forest Nurseries and Gathering of Forest Products
113310 Logging

115310 Support Activities for Forestry

238130 Framing Contractors

238160 Roofing Contractors

238170 Siding Contractors

238330 Flooring Contractors

238350 Finish Carpentry Contractors

321113 Sawmills

321114 Wood Preservation

321211 Hardwood Veneer and Plywood Manufacturing
321212 Softwood Veneer and Plywood Manufacturing
321213 Engineered Wood Member (except Truss) Manufacturing
321214 Truss Manufacturing

321219 Reconstituted Wood Product Manufacturing

Description

35The Economic Importance and Wood Flows from Vermont’s Forests, 2007.
http://www.nefainfo.org/publications/2007%20Publications/NEFAEconomicimportVT.pdf

3New York Times: Forest & Wood Products.
http://markets.on.nytimes.com/research/markets/usmarkets/industry.asp?industry=51311&sector=51
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321911
321912
321918
321920
321991
321992
321999
322110
322121
322122
322130
322211
322212
322213
322214
322215
322221
322222
322223
322224
322225
322226
322231
322232
322233
322291
322299
323117
325191
325510
325520
327910
332213
333210
333291
333991
337110
337121
337122
337127
337129
337211
337212

Wood Window and Door Manufacturing

Cut Stock, Resawing Lumber, and Planing

Other Millwork (including Flooring)

Wood Container and Pallet Manufacturing

Manufactured Home (Mobile Home) Manufacturing
Prefabricated Wood Building Manufacturing

All Other Miscellaneous Wood Product Manufacturing

Pulp Mills

Paper (except Newsprint) Mills

Newsprint Mills

Paperboard Mills

Corrugated and Solid Fiber Box Manufacturing

Folding Paperboard Box Manufacturing

Setup Paperboard Box Manufacturing

Fiber Can, Tube, Drum, and Similar Products Manufacturing
Nonfolding Sanitary Food Container Manufacturing

Coated and Laminated Packaging Paper Manufacturing
Coated and Laminated Paper Manufacturing

Coated Paper Bag and Pouch Manufacturing

Uncoated Paper and Multiwall Bag Manufacturing
Laminated Aluminum Foil Manufacturing for Flexible Packaging Uses
Surface-Coated Paperboard Manufacturing

Die-Cut Paper and Paperboard Office Supplies Manufacturing
Envelope Manufacturing

Stationery, Tablet, and Related Product Manufacturing
Sanitary Paper Product Manufacturing

All Other Converted Paper Product Manufacturing

Books Printing

Gum and Wood Chemical Manufacturing

Paint and Coating Manufacturing

Adhesive Manufacturing

Abrasive Product Manufacturing

Saw Blade and Handsaw Manufacturing

Sawmill and Woodworking Machinery Manufacturing

Paper Industry Machinery Manufacturing

Power-Driven Handtool Manufacturing

Wood Kitchen Cabinet and Countertop Manufacturing
Upholstered Household Furniture Manufacturing
Non-upholsteredWood Household Furniture Manufacturing
Institutional Furniture Manufacturing

Wood Television, Radio, and Sewing Machine Cabinet Manufacturing
Wood Office Furniture Manufacturing

Custom Architectural Woodwork and Millwork Manufacturing
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337215 Showcase, Partition, Shelving, and Locker Manufacturing

337920 Blind and Shade Manufacturing

339992 Musical Instrument Manufacturing

339995 Burial Casket Manufacturing

423210 Furniture Merchant Wholesalers

423310 Lumber, Plywood, Millwork, and Wood Panel Merchant Wholesalers

Summary and Conclusions

Assets

Increased demand for environmental friendly, “green” wood products for children’s toys.
State’s reputation for high quality goods and craftsmanship enabling higher prices on goods.

Access to 4.46 million acres of forested land, including 4.35 million acres classified by USDA
Forest Service as timberland or land that is fertile and accessible enough to produce wood as a
crop.

As the residential housing construction market strengthens following the Great Recession there
will be increased demand for household furniture and construction products and materials.

Vermont’s forests contribute significant revenue to the State’s economy through manufacturing
and forest-related recreation and tourism.

High concentrations in Non-upholstered Wood Household Furniture Manufacturing, Hardwood
Veneer and Plywood Manufacturing , and All Other Miscellaneous Wood Product Manufacturing

Vermont Wood Marketing Council is tasked with promoting the brand of Vermont wood
products and promoting the high quality goods. A plan is in place to do this work and to create a
business friendly environment for the wood products sector.

State support for investing in the forestry sector through the Working Lands Enterprise Fund
and the expansion of technical assistance programs to include the forest product sectors.
Technical assistance programs include the Vermont Agricultural Development Program and
Farm Viability Program.

Challenges

Lack of workforce with necessary skillset.
Overall declining industry with decreasing employment and low wages.

Competition from other less expensive products such as plastics and rubbers will make it
difficult for wood products to regain employment lost.

The Non-upholstered Wood Household Furniture manufacturing industry has a very strong
location quotient (over 10) compared to the national average but it is projected to lose
employment, suggesting a decline in a very important industry.

The growing prominence of import penetration, specifically from emerging economies (e.g.
China), has further hampered the industry's growth prospects. These countries' low labor and
overhead costs allow them to offer lower prices on comparable products, effectively eroding
domestic demand for U.S.-made products.
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e lack of innovation, not investing in new equipment or employees, high energy costs, high
insurance costs, and retention and recruitment of employees®’

Data Findings

In 2013, total employment in the Forestry and Wood Products Cluster in Vermont totaled 10,265. This
represented 2.87% of all employment in Vermont in 2013.

In 2012, the latest year for which establishment data is available, there were 660 total establishments in
the Forestry Cluster in Vermont representing 2.70% of all establishments in Vermont. The average
establishment size in the Forestry Cluster was 16 employees per establishment compared to an average
establishment size of 14.5 in Vermont for all industries.

In terms of industry concentration as measured by national location quotient, industries that show a
significant concentration of employment in Vermont compared to the national average include: Non-
upholstered Wood Household Furniture Manufacturing (10.05), Finish Carpentry Contractors (1.49),
Logging (3.68), Sawmills (2.79), Paperboard Mills (6.73), All Other Miscellaneous Wood Product
Manufacturing (7.20), Hardwood Veneer and Plywood Manufacturing (9.90), Support Activities for
Forestry (3.72), and many others.

Between 2008 and 2013 the Forestry and Wood Products Cluster lost 24% of employment (2,455 jobs).
Losses were experienced in the Non-upholstered Wood Household Furniture Manufacturing industry
(482 jobs lost), Finish Carpentry Contractors (265 jobs lost), and Logging (197 jobs lost). Some gains were
made in industries such as Other Millwork (63 jobs added) and Institutional Furniture Manufacturing (53
jobs added). Overall the Forestry Cluster is projected to continue to lose employment between 2013
and 2023 (619 jobs lost or 8%).

In 2013 top occupations in the Forestry Cluster include Woodworking Machine Setters, Operators and
Tenders (632 jobs), Carpenters (609 jobs), Cabinetmakers and Bench Carpenters (378 jobs), and Logging
Equipment Operators (341 jobs).

Between 2013 and 2023 occupation growth in the Forestry Cluster is projected to be driven by Cabinet
Makers and Bench Carpenters (50 jobs to be gained), Sawing Machine Setters, Operators, and Tenders,
Wood (31 jobs to be gained), and Woodworking Machine Setters, Operators, and Tenders, Except
Sawing (26 jobs to be gained).

Average wages for the Forestry Cluster in Vermont are roughly $43,000 per year, slightly higher than
wages in all industries in Vermont which in 2013 were $38,401 on average annually. Most occupations
in the Forestry Cluster require on-the-job training.

Existing Conditions

Forestry and Wood Products Cluster - Current Employment and Establishments

% of Emp.
0,
NAICS Description AU o B VT i 6 per LQ
Jobs Cluster Est.

Jobs Est.

337122 Non-uphoistered Wood Household 4 /an 944005 0.412% 32 46 10.05
Furniture Manufacturing

238350 Finish Carpentry Contractors 1,111  10.82% 0.31% 122 9 149
113310 Logging 834 8.12%  0.23% 76 11  3.68

37 Economic Importance and Wood Flows from Vermont’s Forests,
http://www.vtfpr.org/includes/documents/ecimportfor.pdf
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238160 Roofing Contractors 679 6.61%  0.19% 74 9 0.99

321113  Sawmills 548  534%  0.15% 36 15 2.79

322130 Paperboard Mills 542  5.28%  0.15% 3 181 6.73

epiepy | ) OIED ABEEIENEONS HitE: 517  5.04%  0.14% 23 22 7.20
Product Manufacturing

s g | PEDCHIBEE VETEEy e Aleed 463 451%  0.13% 5 93 9.90
Manufacturing

238330 Flooring Contractors 423 412% 0.12% 46 9 111

e | DUEBALTINCEAT e e 358  3.49%  0.10% 8 45 243
Manufacturing
Lumber, Plywood, Millwork, and

423310 Wood Panel Merchant 336 3.27%  0.09% 39 9 170
Wholesalers

238130 Framing Contractors 284 2.77%  0.08% 35 8 1.00

sl | SNOUEEER, PEMTOR, SNl 284  277%  0.08% 6 47 179

and Locker Manufacturing

Wood Kitchen Cabinet and 2 5
337110 Countertop Manufacturing 252 2.45%  0.07% 23 11 0.90

Coated and Laminated Paper

322222 . 232 2.26%  0.06% 3 77 084
Manufacturing

30199 Prefabricated Wood Building 197  1.92%  0.06% 8 25 231
Manufacturing

322121 Paper (except Newsprint) Mills 186 1.81% 0.05% 2 93 1.28

321912 gltgnisrfg‘:k' Resawing Lumber, and 144 1.40%  0.04% 7 21 219

115310 Support Activities for Forestry 138 1.34% 0.04% 25 6 3.72

321918 Other Millwork (including Flooring) 135 1.32% 0.04% 7 19 219

238170 Siding Contractors 105 1.02%  0.03% 21 5 0.80

321920 Wood Container and Pallet 94  0.92%  0.03% 7 13 041
Manufacturing

302291 Sanitary Paper Product 92 0.90%  0.03% 1 92 -
Manufacturing

So1go L SisetieriiomeHaile 68  0.66% 0.02% 2 34 156

Home) Manufacturing
323117 Books Printing 68 0.66%  0.02% 2 34 097
Nonfolding Sanitary Food

322215 . ) 61 0.59% 0.02% 0 61 0.00
Container Manufacturing
333991 ,f’/l‘;"r‘]’ﬁggtra’r?n”g“a”dtoo' 59 057%  0.02% 1 59 2.38
113110 Timber Tract Operations 57 0.56% 0.02% 2 29 278
339992 Musical Instrument Manufacturing 56 0.55% 